




AMERICAN 

JOURNAL OF BOTANY 


VoL. X January, 1923 No. i 

REVISION OF THE SOUTH AMERICAN 
SPECIES OF CUSCUTA 

H 

T. C. VtSCKER 

(kcccivc“<l for publication March 25, 1922) 

Section CtlsTCKiRAMMicA Engclmann 


Key to the Subsections 

Flowers not subtended by bracts; calyx segments more or less united Platvcarpab. 

Flowers subtended by numerous bracts; calyx segments mostly free (no 

membtTS of this sul>secuon have been found from South America) Lepid.asche. 


^ Subsection Pi-ATYCARPAE Engelmann 

* • •• Key to the Species 

Cab^c lol>cs obtuse (aciitish in C. f^ymnocarf?a, C, suaveolerts, and C. 
fxirviflora). 

CaUnc lobes mostly not overlapping, or but slightly so, mostly 
smooth. 

Styles l^ecoming subulate and divaricate in fruit 25. C. obtusijfora. 

StN'lcs not Inroining noticeably subulate in fruit (subulate in C. 
penhfionn subulaia). 

I'lowers mostly more than 2 mm. long. 

S alc-s jw^rniinenl. wilher^il t'orolla about the capsule or at 
its base. 

t'orolla lolnrs acute. 

Calyx nearly as long as the corolla, lobrt OYTite, 
may be slightly overlapping, corolla lobes 
upright or reflexed. 

t'orolla lol>es spreading or reflexed, tips inftexed. 

26. C. peni43gona. 

Corolla lobes upright 27. gymttiwxirptJ. 

('alyx much shorter than the c<MX)lla, lobes triangu- 
lar, not at all overlapping, corolla lobes upright, 

lips mflexcil 28. C. suaveoUns. 

Corolla lolx*s mostly obtuse. 

Calyx loin's not overlapping 29. C. rocewoM. 

Cal) X lottos more or less overlapping 30. C. plaiyl^tba . 

[The Journal for Dcccml>er ( 9 : 535-581) was issue<l Jan. 10, 1923.) 
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Scales narrow, not prominent, withoreti corolla capping 


the capsule 31. C. stenolepis. 

Flowers mostly less than 2 mm. long 32. C. parviflora. 

Calyx lobes broadly overlapping, frequently keeled 33. C. crislata. 

Calyx lobes acute. 

Flowers fleshy, corolla lobes more or less papillate, tips mostly in- 
dexed 34- C. indecora. 

Flowers not fleshy, corolla lobes not indexed at the tips. 

Infrastamineal scales present. 


Pedicels mostly longer than the flowers, calyx lobes triangular. 

35. C. glohosa. 

Pedicels no longer than the flowers (mostly shorter), calyx 


lobes ovale. 

Corolla lobes mostly shorter than the tube 36. C. mUranlha. 

Corolla lobes mostly equal to or longer than the tube 37. C. aruta. 

Infrastamineal scales lacking 38. C. insquamata. 


25. Cuscula obtiisijlora Humboldt, Bonpland, & Kunth 
(PI. V, fig. 29, A~E) 

Cuscuia ohiusifiorti Humboldt, bonpland, & Kunth, Nova geo. ct spec. pi. g; 122 (96 in 

folio edition). 1818.— Engelmann, Trans. Acail. Sci. St. Louis i : 492. 1859. — Progel 

in Martins, Flora Brasiliensis 7: 380, PI. 127, fig. i. 1871. 

Cusiuta inoilom Uilldenow, in herb , ex Engelmann, Trans. .Acad. ,Sci. St. Louis i; 492. 

1859; in synon. 

Stems medium. Flowers 2-2.5 f^m. long, subsessile in dense glomeru- 
late clusters, more or less glandulous; calyx scarcely as long as the corolla; 
lobes unequal, ovate, obtuse, not overlapping; corolla campanulate; lobes 
about equal to the tube, ovate, obtuse or more rareK" acutish, upright, 
becoming reflexed in fruit; stamens shorter than or nearly equaling the 
lobes and commonly placed directly in the sinuses, stout, subulate filaments 
longer than the oval anthers; scales spatulate, fringed about the top, 
mostly not reaching the stamens, bridged below the middle; styles about 
as long as the globose ovary, becoming subulate. Capsule depressed- 
globose, exposed, with the withered corolla about it towards the base, 
intra.stylar aperture large, styles Itccoming subulate and divergent; seed.s 
globose, compressed, slightly rostrate, 1.25 1.5 mm. long; hiluni linear, 
perpendicular. 

All the specimens from South .Vmerica Ix'long to Bngelmann’s variety 
tera. The above description was drawn from Humlwldt's type S[XTimen. 

Type locality: In the Peruvian .Andes. Distribution: Colombia, Brazil, 
and .southward to Peru and in Paraguay and t>uguay. 

Specimens examined: Br.xzil: Matn> firos.so, rorunilxi OUschne sos6j. 

( friana, without date or r, ;mlxT): .Me<felhn (TrLina JZ/r?, and in 1.8,31-57). 

Paraguay: River Vpacar.ti (Ha-ile,' jp/8). 

Peru: (Humboldt, the type, a fragment in the Engelmann hertwrium). 

Uruguay: (Loreni- 5/), 
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26. Cuscula pentagona Engelmann 

For the synonymy, description, and illustration of this species see 
Yuncker, 111 . Biol. Monogr. 6: 140. 1921. 

Key to the South American Varieties 

Styles slender, not becoming subulate in fruit. 

Calyx lobes overlapping, forming angles at the sinuses: flowers relatively small. 

typka. 

Calyx lobes not at all, or but slightly, overlapping and not forming angles at 


the sinuses; flowers usually larger calyctna. 

Styles becoming subulate in fruit, intrastylar ope,iing large subulcta. 


Cuscuta pentagona iypica 

Specimens examined: Ahoestina: Buenos .Aires (Venturi root. 
Uruguay; Montevideo (Fruchard in 1871, and in 1875; Courbon 146). 


Cuscula pentagona calycina Engelmann 

Specimen examined: Br.azil: Itajahy (Ule 487). 

Cuscuta pentagona subulata n. var. 

Styles becoming subulate, capsule and intrastylar aperture large, scales 
scarcely reaching, or reaching, the stamens. 

Type hcalityi: Maraham, Brazil. Distribution: Brazil and Ecuador. 

• 

Specimens examined: Brazil; (Glaziou 19677 in part): Maraham (Gardner 606S in 
part, the type, a fragment in the Engelmann herbarium); Prov. Sao Paulo (St. Hilaire O 
1271): Prov. Santa Catharina (Pabst jdj). 

Ecuador: Guayaquil (Jameson 54a). 

27. Cuscuta gymnocarpa Engelmann 
(PI. IV. fig. 22. A~E) 

Cuscula gymnocarpa Engelmann, Trans. .Acad. Sci. St. Ixniis r; 496. 1859. 

Stems slender to medium. Flowers about 2 mm. long, becoming 2.5-3 
mm. long in fruit with the enlarged capsule, on pedicels about as long as 
the flowers, in few-flowered, globose, umbellate clusters; calyx slightly 
shorter than the corolla tube, lobes ovate, obtuse or slightly acutish, not 
overlapping; corolla campanulate, thin, lobes triangular, acute, upright, 
with tips frequently inflexed, shorter than the tube; scales reaching the 
stamens, ovate, fringed with moderate processes, bridged below the middle; 
stamens shorter than the lobes, anthers oval, about equal to the stout 
subulate filaments; styles about equal to, or shorter than, the globose 
ovary. Capsule globose or slightly depressed -globose, the withered corolla 
remaining at the base, not circumscissile. Seeds two to four in each capsule, 
about 1.5 mm. long, oval, hilum prominent, oblique or perpendicular. 

This species differs from C. pentagona in having shorter, upright corolla 
lobes, shorter filaments, and more globose capsules. It differs from C. acuta 
in having the corolla at the base of the protruding capsule, shorter corolla 
lobes and styles, and obtuse calyx lobes. 



4 


AMERICAN JOURNAL OF BOTANY 


[Vol. 10, 


Type lofalily: “James Island of the Galapagos Group.” DislribuH'on: 
Galapagos Islands. 

Specimens examined: Gal,\pagos Islands; .Albemarle Island, Tagus Cove (Stewart 
JOQ^), Cowley Bay (Bauer ao5). 

28. Cuscuta suaveolens Scringe 

r«5fM/a suaveolens Seringe, .Ann. Sci. Phys. Nat. I.yon 3: 519. 1840. — Gay, Hist, de Chile 

4: 448- 1849. 

Cuscuta corymbosa Choisy, Mein. Soc. Phys. Hist. Nat. Geneve 9: 276, 1841: and in 

De Candolle, Prodromusg; 45A. 1845. Not Ruiz & Pavon. 

Cuscuta llassiaca Pfeiffer, Bot. Zeit. i: 705. 1843. 

Engelmannia migrans Pfeiffer, Bot. Zeit. 3: 674. 1845. 

Engetmannia suaveolens Pfeiffer, Bot. Zeit. 4: 2t. 1846, 

Cuscuta diaphana W'endcroth, FI. Hassiara, p. 346. 1H46. 

Pleifferia suaveolens Buchinger, .Ann. Sci. Nat. Bot. Ill, 5: 88. 1846. 

Cassutha suaveolens Des Moulins, Etude's urgani(|ues sur Ics Cuscutes, p. 66. 1853. 

Cuscuta popayanensis Poeppig in herb., ex Kngelmann, Trans. .Acad. Sci. St. Louis 1 : 505. 
1859. Not 11 . B. K. 

Cuscuta chilensis Berfero in ached., ex F'ngelniann, Trans. .Acad. Sci. St. Louis i; 505, 
1859. Not Ker-Gawler. 

Cuscuta racemosa chiliano Kngelmann, Trans. .Acad. Sci. St. Louis 1 : 505. 1859. — A’uncker, 

111 . Biol. Monogr. 6: 144, figs. 36 and 94. 1921. 

> Cuscuta Jloribunda Philippi, Kl. .Atac., p. 37. 1860. Not H. B. K. 

/ Cuscuta andina Philippi. .Anal. I'niv. C'hile 90: 225. 181)5. 

I Cuscuta racemosa Jloribunda Reiche, .Anal. I'niv. Chile 130: 819. 11)07. 

/ Cuscuta racemosa andina Reiche, Anal. Ciiiv. t'hile lao; 819. 1907. , 

Stems slender to mcrlium. Klowcrs^-J mm, long, more or tcs.sgliindiilar, 
membranous, on pedicels mostl\- shorter than tfic Hotvers, in racemose 
clusters; calyx lolies shorter than the corolla tulic, triangular-ovate, acutish, 
not overlapping, sinuses more or less rounded, edges sometimes revoiute; 
corolla campanulate or funnel-form, liecoming globular alKiiit the developing 
capsule; loties ovate-triangular, upright, with acute, infle.xed tips, some- 
what shorter than the tube; anthers shorter than the lolies, filaments 
subulate, about equal to the oval anthers; scales not reaching the stamens 
(infrequently barely reaching them), oblong-ovate or triangular, fringed 
with medium proces.ses, bridged fielow the midtile; ovary glolxise, styles 
slender, about equal to the ovary. Capsule globose, with the withered 
corolla about it, not circumscissile, two- to four-seeded, seeds 1.5-2 mm. 
long, roundish, hilum oblong, (jerpendicular. 

Most of the writers have followed the e.xample of Kngelmann in con- 
sidering this a variety of C. racemosa Mart. It is undoubtedly closely 
related to that species, but it is lielicved that it exhibits characters that 
warrant its being segregated as a separate species. It is easily distinguished 
by its large flowtrs which are light-colored, and also by the rounded sinuses 
of the calyx. 

Type locality: Lyons, France, where it grew from seeds iinportetl from 
Chile. Distnoutinn: Chile, Paraguay, and Cruguiiy. 

Specimens examined: ( hick; (Bcrtcro jor anif 940.' Poeppig, probably the type of 
C. popayanensis [not H. B. K.b; St, Jago (Gay 449); Rancagua (Bcrtcro 205, taken to 
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represent the typo of Choisy's C. (orymbosa)) St. Augustin de Tango (Ree(J in 1S67); 
Valparaiso (Rusby 2000); Valdivia (Lccliler 47g)', Prov. Santiago (E^hilippi in 1861 and 
in 1862). 

Paragi.’AY: Montevideo (Fruchanf). 

Uruguay: Salto (Osten 

29. C’«5CH/a racemosa Martius 

Cnsruto racemosa Martius in Spixand Martins, Reise Bras. 1: 286. 1823. — Choisy, Mem. 

Soc. Phys. Hist. Nat. (jcnove 9: 277, PI. 3, fig. 1. 1841; and in De Candolle, Prodro- 
musg: 456. 184,^. 

Cuscuta racemosa hrasilianti Kngelmann, Trans. Acad. Sci. St. Louis l: 505. 1859. — Progel 

in Martius. Flora Brasiliensis 7; 384, PI. 125. 1 ;l 

Stems slentler, smooth or rarely papillate. Flowers 2.5-^. mm. long, 
more or less glandular, on pedicels mostly about as long as the flowers, in 
loose, racemose dusters, membranous or somewhat fleshy, straw-colored to 
deep red: calyx shorter than the tube, or equaling it in one variety; lobes 
ovate, obtuse or rarely somewhat acutish : corolla campanulate. lobes ovate, 
obtuse or rarely slightly aculish, tips inflexed or straight; stamens shorter 
than the lobes, the oval anthers .about equal to the stoutish, subulate 
lilaments; scales mostly about reaching the stamens, oblong, copiously 
fringed particularly about the upper half, bridged below the middle; stigmas 
ordinarily large and frc(|uently flattened, styles stoutish and not infrequently 
more or less subnlate, e(|ual to, or longer than, the globose or nbovate 
ovarj' which Is thickened ;it (he top. Capsule glolwse, carrying the withered 
corolla about it or toward its base; seeds one to four in each capsule, oval, 
.about 2 mm. long^ hilum short, perpendicular or oblique. 

KI Y 111 IIIB V.VRIliriES 

(‘.ilyx lobes onlifi.irily nut oierl.ipping. longer th.an broaii, mostly reaching be- 
yond the mi'Mlo of the corolla tubi*. 

('apsnlc coi'cred or surrouniled b\ tile iviihereii corolla, not becoming mark- 


edly exscrteil Aypka. 

C.ipsule liecorning cxserleil and ntit covorcsl by the withereij coroll.a nrn/a. 

C'lih X lubes commonly more or less ovcrlipping, alHnit as broad -as long, ordin.ariK- 

not rc.lching ihc middle ot the tribe and frequently ,vipillate miniala. 


Cusi'tild rdidiwsa typica 
ll’l. IV, hg. 23, .I E) 

F'lowers ;iboul ,t mm. long; calyx shorter than the corolla mix’, Iribes 
ordinarilv not overlapping, longer (h.in broad; corolla loixs shorter than 
the tidie, obtuse. ti|)s commonly inllexetl. 

Type loiiililv: I’rovinc'e Rio dc Janeiro, Brazil. Dulribution: Central 
and southern Br.izil. 

Spciitn^’n fxamirdd: ItKi/n : fKiotel: lUsir: t'le yat; ]\)hl 5100'!; Prov. Rio de 
Janeiro ulr.di.iin; Riedel tier.' Martins in 1S17, taken to represent the tyixi, a fr.agmem 
in the Mngclm.intl herl'arium; Kiidio; f.ipt. Wilkes: Burchell 27j'p,- Gartiner 
Martius ofi. ( '.ainlicliand 50,''; IVoo|.ilis diall in iSsaV Prov. Parana (Dusen a'lXiP, 
"lyi". rixsis. /r^teR I’rov. Minas Genies ij.indherg toy: ftillosc'n G.ludicliaiid yj; 

St. tlil,iire /h tty; \tVddell'; t'ald.is dfixline 27271; Prov. Sao Paulo (Brade ^rijC; Glaziou 
Ii^yy In part; < la ndicliaiid Mlsii (.tlehrt .t.i.irC Pro'. Santa Cal Ittrina iCle r.S'^V'; 
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Ilha do Govcrnodor, Rio do Janeiro Bay (Miers Isl. f’aqueta, Rio dc Janeiro Bay 

(Rose and Russell 2021?/); Tropical Brazil (Burchell dd/A). 

Cifsc/tta racemosa nuda Engelmann 

CuscuUi racemosti nuda Engelmann, Trans. Acad. Sci. St. Ia>uis i: 505. i859,-~I’rogcl in 
Martius. I'lora Brasiliensis 7: 384, PI. 128, lig. 3. 1871. 

/ Cttsculii ciirkola 5 k:hlechtendal, Linnaea 22 : 808. 1849. 

Cuscutd niit’mosa Regnflliana I'n^cl in M.irtius, Flora Brasiliensis 7: 384. 1871. 

Calyx lobes ovate, not overlapping, nearly as long as the corolla tube; 
corolla lobes reflexed and al)oat equal to the tube. Capsule depressed- 
globose, exserted. intrastylar aperture large: scales oblong. This variety 
when not in fruit looks very much like variety brasiliana. 

Type locality: "Near Rio. Brazil.’' Distribution: Southern Brazil. 

:<pfi imens examined: Br.\ 2II.: (Sellow, taken i<» rcprcst'iit (he l\ {x', a fragment in the 
Engelmann herbarium): Prov. Minas (ieraes (Rcgnell III joH; two colli*ctions of this 
number were cxainimHi. one colkvted Dtr. 2h, 1864, an<I the other Feb. 7, 1866. This is 
the l\ fX) number o( \ariety ReineUlana: \Vi«lgrt‘n in 1845^ 

Cnscuta racemosa miniata Kngelinann 
(PI. I\'. tig. ->3. /*) 

racemasa miniata Kngelinann. Tran>. ,\i‘ad. Vi. St. Ia^ui^ r: 505. 185'^ — IVogel 
in Martin-', Fl<>ra HrasiliciisU 7; 384. i.s;!. 

CuSiUta miniata Martins in Spix and Martins, Keiso Hra^. l: -'sn. 1.S23. 

Cu!:ciUa rdiemosa rniniita (. hoisy, .Mt-in. Vjc. Phy-^. lli-t. Nat. 9’ -r7- 1841; aiui 

in Dc t 'an'h’lle. PnHlrotmi' 9: 436. 1843. . ^ * 

CiiscuUi tenuuatilis < da/iou. Mem. Nh-. Ihn. IT.im «- 3: 4^1 . mu. 

Stems smooth or fretiuenlly papilLiie, the p.ii>iltations extending part way 
on to the calyx in >ome spefinien>; cahx very sliorl, the lolx's commonly 
broader than long, overlappittg: flowers tle^hii-r in texture than those of 
the other \arieties. .ind re<ldish. 

T\'pe lotiiiily: Ika/il. Distribution: ('eiitral and southern Br.tzil. 

Specimens exannnfl: B^.s/n': Martin-^ /Jv-X takm to re present the tyjK-, a fraguu-nl 
in the Engelmann herbariimi; .Vkeniunn in IS32 ; Prov. Min.is (ar.u.s Aaultiier 232; 
St. hwai'kc ''2'^''’; ( .la/i«ni the txt>«- number of C, teNuitanii.s: St. lliiaire li' 

Larigsdorff : Prov. >.u> Paulo St. Hilaire C" / /W; Pmv. a il.i/itm 20422 : Prov. 

Matt<j Grosso, < uy.tlia Riedel ■*'»/•» id j'j.irt, itii\e-d with partita'. 


30. i.’u.sen!a plalylohn Pn»gel 
(PI. V. hg. 27. .1 li) 

Cust-iila Progel in Martiio, Mora Br.i-.ilierHis 7; 3tSi. PI, t27, fig. 3. l87t. 

Cusrut'i ra-f'c ’ 5 'i (alytina Kiizehnann, Iran', .\e.td. Sri. St. Emii*' i: . 30 . 3 - (-859. 

Siems slender. FI owrr- 2 \ inm. long, on [tetlicelr? shinter than the 
flowers, in few- to rnany-fl‘>\vereil panH’ulatc or racento.M' t ytnes; calyx 
about c<iual »•, »h«- corolla tube; lobes ovate. oblu>e. o\erlapping. eitlire or 
irregular, sometimes slightly carinate: corolla carnpanulate. lf)l)es ovate, 
obtuse, overlaj»f)ing, about eijual to the tube, upright or 1 k‘( riming reflextxi; 
stamens shrjrter th<in the lolx's. anthers ovxd, aboul erjii.d to. or shorter 
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than, the subulate filaments; scales reaching the stamens, ovate, fringed 
with moderate processes, bridged at about the middle or somewhat below, 
ovary globose, styles slender and shorter than, or becoming longer than, 
the ovary, stigmas medium or infrequently large and convoluted. Capsule 
globose, with the withered corolla about it; styles becoming stoutish and 
sometimes slightly subulate, not circumscissile, thin towards the base; seeds 
two to four in each capsule, about 1.5 mm. long; hilum oblong, oblique. 

It is believed that what Progel described as C. plalyloba is a smaller 
form of Engelmann's C. ractmosa talycina. The specimens here considered 
closely approach C. racemosa, but it is bcli< ved that they show characters 
that will allow of their being maintained as a distinct species. 

Type locality: “Montevideo.” Distribution: Southern Brazil and 
Uruguay. 

Specimens examined: Prov. (loyaz {Gtaziou ; Prov, Rio do Janeiro (IJle 

Glaziou ii2pg; Hittosen syyS)', Prov. Santa Caiharina (Pabst 1V9) : Central Brazil 
(Weddell 2124, probably the type of C. racemosa calycina]' southern Brazil (Seltow); 
Minas, Serra da Piedade (Hoehne 6i8p)- 

Urugc.w; Montevideo (Sellow jo, taken to represent the t\pe, in the U. S. National 
Herbarium; pruchard in 1874 and in 1875,1. 

,ji. Cuscuta steiiolepis Ungelmann 
(Pl.V, (ig.tyi. A-E) 

Cuscuta s/etni/rptr J-ingefniann, Trans. ;\cad. Sei. St. i,ouis i: 505. 1851). 

Stems slender, dt-nsely matted. Flowers few and scattering, about 2.5 
mm. long, on pedicels as long as, or shorter than, the yellowish or infre- 
quently reddish, glandular flowers, in scattered, few-flowered, paniculate or 
cymose clusters: calyx deeply divided, reaching the middle of the corolla 
tube or nearly to the sinuses in some flowers, lobes ovate, obtuse; corolla 
subcylindricai, lolves about luilf as long as the tube, oblong-ovate, obtuse, 
reflexed, with inflexed tips; stamens shorter than the lobes, filaments equal 
to, or shorter than, the oval anthers; scales about re.aching the stamens, 
bridged at a third or a qii.trter of their heiglil. ttarrow, sparingly fringed 
with a few scattered processes; styles slender, about equal to the globose, 
apiculate ovary. C apsule .glolaise or conic, with the withered corolla about 
the apex like a hood; .seeds sttbglolmse, alwntt 1.5 nun. long. 

Type locality: .Xndes of (Jtiiln. Feuttdor. Distribiilioii: Known only 
from Ecuador. 

Specimens examined: Kri xnoR; Quito tllall. the ty(w, a (lagmvin in tlw Kngvlni.inn 
lierbarium; Coutiiouy: K. W. 1 ). .vnd Mary M, lloiway .\ug. 21, ujzoi; Otawilo ;Holra- 
gren poS). 

32. Cuscuta parcifiora Engelmann 

Cuscuta parvijtora Engdiuann, Trans, .\raci. St'i. St. i.ouis i; 50U. 1859. — Progei in 

Martius, Flora Brasilirnsis 7: 585, PI. izS, tig, 5. 1871. .Not Nuttall nor Williknow. 

Cuscuta micranllui Martins in herb., ex Engelin.u\n, Trans, ,\c,til. Sci. St. Tools i; 506. 

1859, Not Choisy. 

Stems slender, matted. Flowers 1-2 mm. long, on pedicels mostly much 
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longer than the flowers, in loose, few -flowered, eymosc clusters; calyx 
shorter than, or about equaling, the corolla tube; lobes ovate to triangular- 
ovate, obtuse or slightly acutish, slightly, if at all, overlapping; corolla 
widely canipanulate, lobes longer than the tube, spreading or upright with 
inflexed tips, ovate or lanceolate, obtuse to acute; stamens shorter than the 
lobes or rarely longer than the lobes; oval anthers about equal to, or shorter 
than, the slender filaments; scales reaching the stamens, ovate, fimbriate, 
bridged below the middle; styles about equal to the globose ovary; capsules 
depressed-globose, much larger than the flower, exserted, withered corolla 
persistent at the base, intrastylar aperture large, not circumscissile; seeds 
I-I.ga mm. long, globose, hilum oblong, perpendicular. 

This is the smallest of the species seen from ?otith America and seems 
to produce capsules sparingly. Only two or three mature fruits were .seen 
in the several specimens e.xaniined. 

Ciisi'tila parvifloni typica 
(PI. V, fig. 25, A-K) 

Flowers 15-2 mm. long. Corolla lobes ovate, obtuse or only slightly 
acutish. st.Tmens shorter than the corolla lol>cs. 

Type loiality: \'illa Rica. Brazil. Dislubuiion: Southern Brazil. 

Specimens eMmhed: Br.\21i.: cSt. flihrire); \ ilb Kira (Polil t,ikcn to represent 
the tc'pe of this, a fragment in the Kngclntann herbariuiu'i; Prov. Min.ts Geraes, Oiiro 
Preto iSthwacke TSfo: Clc.’tSja; K. \V. D. and Mary .M, Holway !S~4K 

Cuscuta paniflora elon^ata Imgelmann 
(PI. V. fig. 25, /•) 

Cuscuta parAfiora ehnpala Engelmann, Trans. .\rad. Sci. St. Louis i; ,sot>. iSjiy — Progel 

in .Martius, Flora Brasiliensis 7: 3S6. 1S71. 

Flowers l-l.,=i mm. long. Calyx IoIks acutish; corolla loltes triangul.ir 
or lanceolate, acute, stamens equ;il to or exceeding the corolla lobes. 

Type locality: Minas Geraes, Brazil (?), Distrihutinn: Central and 
southern Brazil. 

Specimens examined: ItR.eziI.: ('.oyaz tWcdrIel! z/jjt; S.to P.iulo 'St. Ifilaire C' 66y i 

Cuscuta crislala Fngelmann 
fPl. fig. 28. A-E) 

Cuccula cristata Kngclntann. Trans. ,\t.nl, Sei. St. bonis 1: 507. 1S50. 

Stems medium. Flowers 2.,v y, mm. long, slightly fleshy and glattdtilar, 
subsessile on .short, stotit (tedirels in few- to many-flowered, lateral, cymosc 
clusters, pcriantl, egments frerptently uneven: calyx as long as the corolla 
tube; lobes broadly ov.ite, obtuse, frequently with an tincten, cristate 
Carina '.hicli may extend down on to the pedicel, overlapping; corolla 
widely campanulale. early beeoining somewhat globular alxjitt the devel- 
oping capstiic; lobes slightly shorter than the tulK’, ovate, obtuse, spreading, 
becoming reflexed in fruit: stamens shorter than the lolx-s, the oval anthers 
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about equal to the stout, subulate filaments; scales reaching the stamens 
or shorter, bridged below the middle, slightly spatulate, sparingly fringed 
with medium-length processes, particularly about the upper half; styles 
stoutish, much shorter than the large, globose ovary which is thickened at 
the top, stigmas very small. Capsule depressed-globose, thin towards the 
base where it may break away when pulled, carrying the withered corolla 
about it or toward the base, styles becoming divaricate, intrastylar aperture 
large and rhomboid; seeds about 1.5 mm. long, oblique, rostrate. 

This species is distinguished mainly by the shape of its capsule and the 
size of the stigmas. 

Type locality: “Province of St. Jago de Tucuman, La Plata,’’ .Argentina. 
Disiribution: Central Argentina. 

Specimens examined: Argentina: La Plata (Tweedie itpi, the type, a fragment in 
the Engelmann herbarium); Buenos Aires (Beltfreund and Koester ; Cordoba (Ga- 
lander; Lorentz po): Parana (Gilbert pS)-, Prov. La Rioja (Hieronymus and Niederlein 
745 , S46). 

34. Cusciita indecora Choisy 

For the synonymy and descriplion of this species and its varieties see 
Yuncker, 111 . Biol. Monogr. 6; 147. 1921; also Progel in Martins, Flora 
Brasiliensis 7: 382, PI. 127, fig. 6. 1871. 

Key to the Varieties 
Scales ovate, prominetgly fringed. 

Calyx lobes orate, igbtiisc or aculish, not c.xceeding the corolla. 

Styles as long as the ovary, not divaricate. 

Flowers a-.J mm. long, papillose-liispiil (no specimens of this have 


been seen from South .America) hispidula. 

Flowers usually larger, not papillose-hispid neuropelaSa. 

Styles short, becoming divaricate in fruit suhnuda. 

Calyx lobes lanceolate, acute, usually exceeding the corolla /engisepa/a. 

Scales triangular, shallowly fringed inte^ruiscula. 

Scales bifid, rudimentary bipda. 


Ctiscniu indecora neuropelala (Choisy) Hitchcock 

Disiribution in South America: \’cnczuela, Brazil, and Paraguay. 
specimens examined: Hr.azil: Maranham (Gardner Ciodd in part). 

Paraguay: .Asuncion (Lindman .-1 2J25). 

Venezuela; Ciudad Bolivar (f.. 11 . and Ethel Zoe Bailey Z255). 


Cusciita indecora suhnuda Engelmann 
Cuscula indecora subimda Engelmann, Trans. -Acad. Sci, St, Louis i ; 502, 1859. 

Engelmann characterizes this variety as having an exserted capsule and 
short, divaricate styles. I did not see the type specimen nor aiiv other 
that would seem to belong here. It is apparently a rare form. 
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Cusfuta indeiora longisepala Yuncker 

Distribution in South America: Through central part of the continent. 

Specimens eximined: Bolivia: tiran Chaco ^Frics ib^g). 

Paragl av: (Balunsii Momng J50). 

Phru; Piura ^Spruce''; Pacasni.iyo (Mr. anil Mrs. J. Rose j 8 $t 7 )> 

Ciiscuta indecora integriuscula Engelmann 

Cio\n/u indcconi inlf^nuicuLi l^ngl*Im.lnn. ‘rr.ms. Aoatl. Sci. St. Louis l: $ 02 . 1859. 

Scales shallowly fringetl, triangular, reaching the stamens, bridged at 
alx:)ut the middle: styles very slender, shorter than the ovary; calyx lol)es 
triangular, acute, and alwnit e<jiial to the corolla tulx*. 

i'ype locality: Meiuloza. Argentimi. Distribution: Known only from 
the l\pe locality. 

e.vauiiut’J; Akc.i stina; Mimlo/a the tyjx:, a fragment in the 

Engelmann hcrhanuno. 


CuscuUi indecora biHda Vunt ker 

Dislrihution in South America: Hra/il. 

Specimen examined: Bkazu.: .Minas tk-racs OMolner y<>jo, This .s(H.viinen has 
lanceuLitf tah \ !oIm.*s i harai (erl^ttc ol \ arirly Ion ’ise pula .tn«I the liihil v.ilrs of liiis 

35. CnscuUi i^lohosa Rhlley 
iPI. V. lig. 2 (y. .1 E) 

Cuseitt-j Ri.jlcy, Ji>iirn. l.inri. N>-. 27: 4s. 

Stem? slender. Flowers 1.5 j mm. long, on [H'tluels mostly exceetling 
the length of the Howers: <-aly\ alMoit as dee() as the corolla, h»U‘S triangular, 
acute. Irctpieiitly unef|ual: corolla c.iiuparuilale; loU's triangular, acute, 
upright, about equal to tlie tul>e; slaiiu-ns aboiii equ.ding the lobe.s, slen- 
derly subulate tilameius much longer ih.in the o\ al anthers; scales reaching 
the stamens, ovate, nvxlerately fringed with >hori processes, britlgeti Ixdow 
the middle: si\les longer than the globr>s<* (p\ary. (\ipsule depressi^l- 
globosc, thin, not cirnnn-cissile ; seeds commonly two in each capsule, 
about 11.25 turn, long, >ul>glnlM>sc‘. rtallened on one side, hilum small, 
withered crjrulla about the cap'^ule towards its baM.*, the capsule much 
c\.serte(l. 

This species r>eems to In- closely rel.Ut'd to both C’. <n ula an<l C. micrantfia, 
but dilTers from Iwuh of these >|H*ries in the jKiss<*s>ion (»f fx*direls mostly 
longer than the flowers, in its smaller flowers, aiul longer stamens. Als^>. 
the withered corolla ret.-.'i<‘i] trovards the base of ilie capsule. 

i ype Inrality: Tsi .nd of Fernando de Norotih.i, Brazil. Disiribulion: 
Known onlv fmni the type locality. 

Specimens rei ynncd: Brazil: l-ern.ituJr) fjt* Ntminh.i, ‘.uiniuit nf Morro Branco, and 
near fanglo Ridley, I.ea, and Kani.ige y2, lakcn lo rcpres^'iU the tyix’, in tiie Royal 
Botanical Kew). 



Jan.. 1923I YUNCKER — SOUTH .\MER 1 CAN' SPECIES OF CUSCUTA 


II 


36. Cuscuta micrantha Choisy 

Cuscula micranlha Choisy, Mcni. Soc. Phys. Hist. Nat. Geneve 9: 271, PI. i, fig. 3. 1841 ; 

and in De Candolle, Prodronius 9; 45.J. 1845. — Gay, FI. Chile 4: 446. *849. — 
Engelmann, Trans. .Acad. Sci. St. Louis l: 500. 1859. — Reiche, FI. Chile 5: 17 *. 

1910. 

Cuscuta popayauensis Poeppig, ex Engelmann, Trans. .Acad. Sci. St. lajuis l: 500. 1859. 

7 Cntmla pa«rt/?ora Philippi, Linnaca 33: 185. 1864. 

Cuscula sparsifiora Philippi in sched. ex Reiche, FI. Chile 5; 171. 1910. 

Stems slender. Flowers about 2-3 mm. long, on pedicels shorter than 
the flowers in rather dense, compact clusters, or looser in the second variety ; 
caly.Y about as long as the corolla tube; h.bes ovate, acute; corolla cam- 
panulate, lobes ovate, acute, upright or slightly spreading, shorter than, or 
(in the second variety) about e<|ualing, the tube; scales narrow, oblong, quite 
firmly attached (or nearly their whole length, sparingly fringed about the 
top with few processes, bridged at about a quarter of their height, or the 
scales larger anti more prominently fringed and with the britlges somewhat 
higher, about reaching the stamens; stamens shorter than the lobes, fila- 
ments shorter than or e.vcceding the length of the ovate-cordate to oval 
anthers, slender or slightly subulate; styles slender and shorter than, or 
about equal to, the ovoid ovary. Capsule ovoid, or globose and somewhat 
depressed, hilum small, about I mm. long. 

Cuscula micrantha lypica 
(PI. I, fig. 2 ,. 4 -£) 

Flower clgsterl small. comp.act; corolla lobes shorter than the tube, 
scales narrow, spafingly fringed about the upper portion only, flowers about 
2 mm. long, anthers small, ovate-cordate, ovary and capsule ovoid, stig- 
mas small. 


Type localily: Prov. Coquimito, Chile. Distribution: Central Chile. 
Spenmtus examined: CiiiLK: Pro\'. Coquiuibo tCay yyS, ihc tyjx;, a fragment in the 
Engelmann herb-ariumb Santiago (Philippi; Reiche ///-pp) : Cerro Blanco (Hastings /JJ. 
This s(H’cinicn shows characters of tliis and aistr of the next \ ariety '. 


Cuscuta micranlha latiflora Kngelmanii 
(PI. I, fig. 2. F, C) 

Cuscuta micranlha latitlora Ffngelntann. Trans. -Acad. Sci. St. Louis l: 300. 1839. — C,.ay, 

FI. Chile 4: 446. 1849. 

Cuscuta pusitta Pliilippi, in herb, 

Flowers 2. ,3-3 mm. long, corolla lobes about equal to the tube, anthers 
oval and larger than in the preceding variety; scales larger and more 
prominently fringed. Capsule gloVtose ami sotnewliat depressed, three- or 
four-seeded. 

Type locality: Concon, Chile. Distribution: Chile. 

Specimens examined: Cmi.K: (v. Better 14a; this specimen approaclies titc tt pica 
variety: Reed); Concon (Poeppig, taken to represent the type, a fragment in the Engel- 
mann herltariuni); \al|)araiso (Brcnning pr); Panamatada, Linares (E. W. D. and Mary 
Af. Holway Hec. 17, 1919); Hesert of Atacama (Aiorong stoj); Sans Jago (llohenacker 

4^p). 
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37. Ciisnila acuta lingelmann 
(PI. II. fig. 8, A K) 

Otsfii/a acuta Engflniana, Trans. .-Vcnrl. Sci. St. l,oMis l; 497. 1859. 

Stems slender. Flowers 2-3 mm. long, on itedicels about as long as 
the flowers, thin and membranous, in umbellate clusters; calyx campanu- 
late, lobes triangular-ovate, acute to acuminate or somewhat cuspidate, or 
obtusish, as long as, or e.xceeding, the corolla tube; corolla campanulate, 
lobes lanceolate, acute to acuminate, upright or somewhat spre.iding in 
fruit, as long as, or longer than, the tube, stamens about three fourths as 
long as the corolla lobes; filaments stout, subulate, about equal in length 
to, or much longer than, the oval anthers; .scales reaching the stamens, 
thin, bridged below the middle, closely adherent to the tulte, fringed about 
the upper half: styles about etpial to the globose ovary, slightly subulate. 
Capsule not circumscissile though very e.isily breaking away at the base, 
carrying the withered corolla about it. \ ery thin and almost transparent in 
some specimens so that the seeds are visible in it, depressed-globose, intra- 
stylar aperture comparatively large, styles upright or more often Itecoming 
divergent: .seetls about I mm. long, ovate, hilum short, oblong. 

This species di tiers from penlagoiia, which it resembles somewhat, in 
the shapes of the filaments, calyx and corolla lobes, and the divergent styles. 

Type locality: “Chatham Island of the C.alapagos group.” Distribution: 
Galapagos Islands. 

specimens examindi: ttu.xrxi.os Isi.wns; (.'hath.irn Isl.tnil t.Anflersson, the IMS', a 
fragment in the- F.ngclni.inn hcrlortum ; Soutli Marlsirorigh Ist.rnri \Sno(tgr;i>s anit lle-tlfr 

riintiloo lal.inil sno(|gr.rs.s ant! tleliur .-riy . * 


jtS. Cuscuta insquaraata n. s[>. 
iPl. V. tig. ,v., .1 /)) 

Stems slender. Flowers 1.5 2 mm. long, delicate, 4- or .s-ir.irted, on 
pedicels shorter th.in or longer th.in the flowers in dense cymose clusters, 
membranous with a few scattering yellow, pellucid glands; calyx longer 
than the corolla tube. IoIks triangular, .icuminate; corolla shallowlv cam- 
panulate, lobes upright, triangular, .icuminate, .ibout as long as the tul>e: 
Stamens shorter than the lobes, rrv.tle .inihers alMiut equal to the stout, 
subulate tdameiits; sc.iles l.icking; slender styles shorter than, or equaling, 
the globose, somewhai pointed ovary, which is thickened at the ajiex, 
( apsule carrying the coroll.i about it towards the base, depressed -globose, 
with a fleshy colhir alwnit the inir.i,~lylar aperture, evidently not circuni- 
scissile although a few capsules scemeil to have a weaker 7one tow.irds the 
base where they bre.ik loose when pulled; seeds four in each capsule, 
roundish, hilum sni.ill, 

type lor, lily: Bolivia. I Kstrihution: Known only from the ty[X' 
locality. 

Specimens py, ■ lioiavix; fFichrig jo,;, il,,' type, in the Museum ot .\utur.d 

History, .Asuncion, l',u.,gu.iy, a fragment i.i the .lutlu.r's herlstriiim-. 



Jan., 1923I 


YUNCKKR — SOUTH AMERICAN SPECIES OF CUSCUTA 


13 


Index of Collections 


Ackerman 

(1832). C. racemosa miniata 
Andeksson 

(1852). C. rhilensis 

. C. aada 

Anisits 

462. C. xanihochorlus lanctolata 
2395: 2555: 2854. C. incurvata 
Bailey and Bailey 

1255. C. indecora neuropelala 
Balansa 

2062. C. indecora longisepala 
2064 : 2066. C. xantkochortus lanceolata 
Ball 

(1882). C. racemosa iypica 
(18S2). C. chilensis 
Bang 

1 15 in part. C. ^randijiora 
115 in part; 1304. C. globijtora 
1303. C. odorata typica 
Baur 

205. C. s^ymnocarpa 
Bkltfregxd and Koestlk 
342. C. cristata 
Rertero ♦ 

201 and 940; 205.* C. suaveolcns 
V. Better 

142. C. inicrantha latidora 
Birschel 

• — C. iorymbosa ^randidora 
Blanchht 

736. C. iiwericatia congestci 
3047. C'. partita 

Booz 

. C. racemosa typica 

Bradl 

fxufi. C. racemosa typica 
Bkexmnc. 

c)j. C. micranlhti Jalidora 
Blchukn 

i 13: 133: 753; 3233 i: 43 <' 4 - C. ([lobMora 
4^A): 752;2946: 45DI ; C. grand- 

ijiora 

1157; 4502: 4503: 4507: (i()03). C. 
chilensis 
Blrchell 

W17.A; 2739. C', racemc>sa typica 

Cl.ARFS 

11692. C. odorata Ilol'a'ayana 
Cl.AlSSKX 

30(1. C. amcricana congesla 


Cot'RBON 

146, C. pentagona typica 
COL'THOL'Y 

(1855). C. foetida typica 

. C. stenolepis 

Cuming 

350. C. chilensis 
Dusen 

4006; 7987; 10005; JI349- C. racemosa 
typica 
Edmonston 

. C. grandi^ora 

. C- chilensis 

Fendler 

946. C. corymbosa grandidora 
2069. C. americana congesta 
Fierrig 

487. C. trichcstyh carinate 
2523- C. boliviana 
3045. C insqttamata 
4254; 5083: (1909'). C. incun-ala 

6705; . C. xanihochorlus lanceolata 

Fries 

229. C. omericona speclahilis 
9c/>. C. microstxUi 
1287. C. grandidora 
1629. C. indecoro longisepaia 
Fkuchard 

(1874: 1875'i. f. plalyloha 
(1871: 1875), C. pentagona Iypica 
. C suaxtolens 

G.M-ANDfcK 

. rri.t/d/u 

Gardner ^ 

1775. C. americana congesta 
2425, C. umbeilata typica 
2684; 2689. C. partita 
3348. C. bracteala 
5036. C. indecora bipda 
5555 - iypica 

6068 in ]iart. pentagona subulaia 
(>068 in jurt. c'. indecora neuropelala 
Gavdichaud 

52; 345 ; 507. C. racemosa typic-a 

Gav 

38. C odorata typica 
44U. ('. suaveolens 
538. rnicrantha typica 

817; . C. chilensis 

2168. C. odorata IvpiVa 
. C. grandidora 



14 


AMERICAN JOURNAL OF BOTANY 


(Vol. 10. 


Gehrt 

3351. C. riiiemttsa iypifa 
Gilbert 

78. G. m's/u/ii 

Gillies 

. C'. ( friJensis 

. C. indet oni inte^riust ula 

Glaziol 

11^79: 21S08. C. platyloba 
19676: 20422. C. racemosa 
19677 in part. C. penta^ond suhulalii 
19677 in p.Art. ratemoitf iypUu 
21809. C'. orbicuUitii 

21S10. C. govasnzMa 
2 1 8 1 1 ; 2 1 S 11 i . C. serrata 
GoLI-MER 

. C'. ^rjndidorii 

G'H iHir 

. C. <^riludi/!orii 

Graham 

. C. r<u'i'»u>sd typini 

Hall 

. C. <tenoUpis 

IlARlAVKi, 

1237. G, iVrvMiVyj 
I23><. C.f'>elidii p\indn:hd 
H.arvev 

(1856'. G. tklieflii.y 

Haj-si.ek 

391''. G. obtusidord 

46t>4; 31 13. C*. xunthochortus I,in‘ 

817S. G. inrtiniUd 
Ha-tinos 

146; 291: 395. G. ihilensi.';. 

154. G. mit. rdnthd lypUd 
Hieronvmls 

’I8S3 . C'. '>rcviS'fu.ini‘:U 

Hiekowmls ami I.oRrsTZ 
124. C. Z''df:d{f.or’i 
Hifrunvmls am> Niederi ein 
743: ^46. G. fristiiU 
Hillo-f,n 

2538. C. platylohd 
4484. C. r'Uemo^d typioi 
UnaiccKK 

16364. C umhelhiVi iypic'i 
Holhm-: 

1048; 448V G. 

2774. G. niicnwsfi typioi 
4016. G. '-Itt.sifi'r-i 
6187. C’. pii.i'yl'iihi 

Hohknacker 

489. C. mirranlhi lalijfora 


Holmgren' 

442. C. foetida typica 

594. C. grandiflora 

908. C. stenolepis 

924. G. corymhosa grandijlara 

\ lOLTON 

543- G. grandiflora 
Holw.ay .and Holw.w 

1374. G. pannflora typicA 
{,1919). G. /a/i^fora 

(1919; 1920). C. chiltnsis 
(1920). G. grandiflora 
(1920). G. foftida typica 
119206 G. odorata typica 
(1920). G. odorata Uolu'ayana 
119206 stmolepis 
tl02o6 C*. glohiflora 
lit M Koi.or 

. t’. grandiflora 

C. fi>elida typica 

. corymbcsii gra»;J»/fori3 

(*. ohtusiflora 

111 'BANDS 

D>I3 C.chiUmis 
J M>\ 

542. G. penUigona subtdaia 
1H04 C. fWlld’i typica 

jiAMVN 

t’. umhfiUia typiia 

JoANM'^ IB Sama Bakharv, Fathkr 

1 . xaniht'’ ftor(u\ typini 

JiiR<.l\'LN 

1160. (_■. (jrcrrj.'OBDnJ 

1420. (‘. grandiflora 

1702, {'. glotdfloni 

K AR'II N 

(*. (ornUuIata 

. amertoina congrsta 

Kt-NtZK 

: i*'«j 2 :. C. chiUnsis 
I. ANG'MiRKg 

G. rnfenv'ui 

I.Ki MLl.k 

479. G. suaieolfm 

15O1. C.ihilrmtiS 

I.IH 

fiHM?i6 G. (hiirnxis 
I.INDBKK'. 

167. G. rarernt'sa lypiia 
I.IMiMAN 

A232.V G. indecora ncuropetoid 
A34H1. C. pariila 



Jan.. 1923I YUXCKER — SOUTH AMERICAN SPECIES OF CUSCUTA 


15 


Lobb 

49. C. odorata bolryoi(ks 
Lokentz 

64. C. oblusifiora 
90. C. crislata 
214. C. ckiUnsis 
Malmh 

1002; 1416. C. xanOiodiorlus typka 
1898. C. americana conf>esla 
Mandon 

1479: 1499. C. orandifiora 
1480 in part. C. odorafa typiai 
1480 in part. C. ^hbiflora 
1481. C. acutUoba 
Martinet 

1027: . C. odoraia typka 

. C rhilensis 

Martil’s 

941; (1817). C. racemosa typka 
1292. C. racemosa miniata 

. C. unihellata typka 

Matthew 

4>'6. C. odorata typica 
M.attiikws 

(1857). C. acutiloha 
Mavok 

239. C. aniertcuMa congeila 
Mammowk'Z , 

, C.chiUrisis 

MtKTKN^ 

. C. chilensis 

M1KK6 

3430. C’ nuemosn typica 

259. C. tndccora longisepaUt 
1 143. C. chiiensis 
1163. C. micraTith <7 lalifiora 
Moski.ky 

O873). orbiculata 

(1873). amerkatra con^esta 

Nation 

(1862). C. odorata typka 
Nikdkrluin 

J308. C. xaftthnchorlas typiai 
Osten 

33. C. epilhymum 
3324. C. suaveolens 
Pabst 

89. C. platyloba 
565. C, pcutiif^ona subulata 
Pachano 
140. C. 

PAC.i- 

(1854). C. xanthochorlus lauceidata 


I* A VON 

— — . C. pr is mat tea 

Pavon herb. 

, C. odorata typica 

. C. corymbosa microUpis 

Pennell 

1453. C. cornkulata 

Penti.ano 

. C. glohiflara 

Pflanz 

10; 454. C. grandiftora 
382. C. glohiflora 
Philippi 

656: (l8g8), C. chiiensis 
(1861; 1862). C. stiaveolens 
. C. mkrantha typica 

PlTTlKk 

6404. C. partita 

POEPPIO 

. C. siuMolens 

. C. chiiensis 

. C. micrauPia latidora 

Pom. 

5100. C. racemosa typka 
3726. C. pareidora typica 
Rked 

(i867», C. suavcoJens 
. C. micraniha latidora 

Ui :<;\T I. 

ill 308. r. racemosa nuda 

Ri-ichk 

HI 99. r. micranlha typica 

Rhini-i. 

695; — — . C. racemosa typica 
84<). C. fMirtita, in part 
S46. t'. rofewn.tj moMcita, in part 

Rl MV 

(.18561. C. pnsmaiica 

. C. corymbosa grandidora 

Revnoli»> 

95. C'. microstyla 

Ridi.ey, I.ke, and Ramage 

72. C f^lobosd 

73. C. 

RilDWAY 

. {’ umbckahi typka 

Ro.SE. Pachano, and Rose 
23272. C. odorata typka 
Rose and Rose 

1S517. C indecora longisepiila 
22256. C. oWcnilu typica 
Rose and Ri sski.l 

20287. C. typka 



i 6 


AMERICAN' JOl'RXAL OF BOTANY 


[Vol. 10, 


Rrnio 

. C. nuemosa 

RV\Z IIERll. 

. C. 0(ior(2ld iypita 

. t". (orymbosa microlepis 

Risbv 

2000. C. suaveolens 

2001. C. i hilensis 

2002; 2003. C. grandifioni 
2004. C. ’^lobiHord 
RrsBY AND Penneil 

9.3. C. anteniaria con^esta 
St. Hilaire 

D482. C. odoraUi lypUa 
D537. C. mceoiosa {ypud 
C’665. C. piin-idora ^longiita 
r*7ii. C. serrati} 

O1271. C. pfniagona i^tthuhiU 
C*I4$8: 8^2085. C ruittuiU 

. C. panddora typim 

S.UZMAX 

11845^ C. tinicriaind ton^^>Ui 
Sav.\tier 

460: 1362. C. odorata typim 
1751. C.chiUnsis 
SCHWACKK 

7560. C. par,'idor,i lypim 
S208. C. racerv.oui miniatn 
Seemax 

30; . C.foelida typim 

S52, C. odoniia iypica 
Sei.low 

30 ; C’. piatylobd 

2489. C. xanthcihortus typim 

. C.‘hitensii 

. C. pliitylob,i 

Smith 

1590: 2549. C. iimerimfui 
C’, ihileK.'is 

SODIRO 

II3 9. C. v.^Kiruanc Ui 


Spruce 

854. C. Irichoslyla typica 
5017. C . foetida typica 

. C. indecora longisepaia 

Stewart 

3092. C. gymnocarpa 
Snoihjrass and Heixhr 
318; 769. C. acuta 
Tri.axa 

2178; (1851-57); . C. ohlusiflora 

(*85'~57)- C. grandijlora 
(*85i-57>. C. corniculata 

J WKEDIE 

1191. (’. cristata 

C. triihostvla twpica 

I'lE 

32 1 ; 1848. C. racrmosa typica 
4x7. pentagona calycina 
2052. C. purrtjiora typica 

3<.K)9. t’. ferraUi 

3565. t‘. platyloha 

\ AITHUR 

232. C. rticemosa wimki/u 
VE. vriKi 

I'K). c’. pentagona typica 

\ 2124. C. piatyloba 
2125. C. tlougaUi 

22o>>: 2298. C. ameritana congesta 
34^3; 3O11. i\ pirtiUi 
4518. 4708, C. grandidora 
4<*'»3. t’. odvrata lyptca 

. C. iyptca 

s 

1845 • ^ ■ 'atemosa nuda 

WU Kt •> 

('. ihtieticis 

. rdoratu !ypi> n 

Wll I lAM' 

23'><*; 2400. grandijtvra 


EXPLANATION OF PLATES 

All figures are ;< 5 i x< thoM; reprewntin^ the IivUn i«|ual which arc >[ lo. 

Pi ATE I 

h 10. I,. I C KJCii/'i -'-'Art ; the iy|K; ''f>lhTli«*n. 

P If', 2, Cuicuia m’rrcnfr :• .1--/,, var. the loliotTioii; P\ 0, var. latt/iora. 
F i'.. 3, A-j . Cuscuia bomi'Sr.'i, the tyjM- CfilhA tioii. 

Fio. 4, A-!i Cusrulii mirroilyla sFrii-s pf>6. . 

I IG. 5,.1-y.. C’t^f uhi acutiloha. 
l iG. f>. A-D. - isruta grandtdora. 
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Platk n 

Fic. 7 , A~E. Cuscuta incurvala. 

Fig. 8, ofuto, the type collecrlon. 

FlC. 9 i A-E. Cusctila glofnflora. 

Fig. 10 , A-E. Cuscufa fhilensis. 

Fig. II, A-E. Cuscuia argentinana, the type collection. 

Fig. 12, A~K. C'uscuta corniculaia. 

Pl.ATK 111 

Fig. 1.^, A-E. Cuscula goyaziana, the type collection. 

Fig. 14, A-E. Cuscula prismatica, the type collection. 

Fig. 15. Cuicuto /riVftwoYa: var. /y/n*ca, th' type collection: F,G,\'aT.carin/U<i, 

the type collection. 

Fig, 16, A-K. C'uscuta bradeala, the type collection. 

Fig. 17, Cuscula serrala, the type collection. 

Fig. 18. Cu5c»/a xanthoihorlus: A-E, var. lypica; F, G, %-ar. lanceokiia, the type 
collection. 

Plate IV 

Fig, 19, . 1 -/^. Cwscw/a orbkulala, the type collection. 

Fig. 20. ,l -K. Cuscula corymbosa luurolepis. the type collection. 

Fig. 21. Cnscufa oHorata: A-E. var. lypica: F, var. Ilolu'ayaua, tlie type collection; 
C, var. botryoides, the tyjK collection. 

Fig. 22.:1-E. Cuscula gymnocarpa. 

Fi<». 24. Cuscula racemosa: A-F., var. typUa; F, var. niiniola. 


I»i .\Ti; \ 


Fig. 24 
Fig, 2.5 
Fig, 2(> 
Fig. 2: 
Fig, 28 
Fig. 21; 
Fig. 30 
Fig. 31 


Cuscuia fuelulti: .\- E, var. lypica: F. \ar. />y<»i<7n//i(2, the type collection. 
Cuscula pandHora: .l -E, \.ir. lypica: F, var. elongata. 

A -E. CuscutiS globosa, the ty}K collection. 

.1--E. Cuscula plaly/flba. 

.1-K, Cuscula crixlala. 

.1 - K. Cuscula ablusiifora, the tyijo collection. 

.1-1). insguamala, the type collection. 

.1 E. Cuscula st€uc»lcpi<. the tyj^e colkx'tion. 



A COMPARATIVE STUDY OK SAND AND SOLUTION 
CULTURES OK MARQUIS WHEAT 


A, L. Bakke ami I-. \V. KmmAX 
( RiA'fiviHl for publiration March 27, 1922) 

The i)rest'nl jitiidv. in which a comparison is made of the growth of 
Marquis wheat in sand and solution cultures, represents one of several 
experiments in\‘ol\'ifig solution III t>f the National Research Council series 
which are now in progress in the plant-physiologA- lalxwatory at Iowa 
State College. 

Most investigators .ittempting to determine the salt rctluirements of 
higher plants have used w.iter cultures. Tottinghtim (.’5) placetl the whole 
pro])Osition on a iletinite ([U.itilil.ili\e l>.isis. He ttxjk the well-kitown 
Knop’s solution, and. hy varying the proportions of s.ilts ittnler dchnite 
voluinc-molecular p.irti.il concetitratious. priM tired .1 su|)erior yield of wheat 
of n jxtreent tJ\er the original solutioti. 

Shite (19) followed the pl.iti suggested liy rottingham' tiiid. mtikittg 
use of a three-salt solution cont. lining m<>no-|X)tassitim phosph.itc, calcium 
nitr.ite, and niagne.-ium stilpli.ile. ol>t. lined ,111 increase in \ ield of whe.it of 
27 percent over Tottiiigham's s<.>ltition of the s,ime tot.il concentration. 
McCall (toi Used Shive’s solution .nid grew whe.it in sand cultures. He 
notetl that the aAcr.ige tlry weights of ls»ih tops itnil roots were decidedK 
greater for the pl.ints grown in s.iud th.iti for those grown in the solution 
cultures. Incident. iltv there was .1 ni.irkcd dilTerence letweeit the solutions 
prtxlucing the highest xn-ld of pl.ints in sand .ind those gicitig the Lest 
growth in Shive's cttlttiri 

Livingston and rottingh.iiii (Rj iii.ide .i prelimin.iry test of ,1 series tif 
tvpe II I solutions, lomainiiig the three < om|>oiient s.ilts KNOj. ( .it lljPOds. 
and MgSO,. Their results showed th.it the solution IIIRM t was .ippar- 
enttv just as gom! .is Sliice's lest IR.st 2 solntioii. However, this exiie’ri- 
ment lasted only iK d.iys. 

Shive f’oi ,ind Shive .mil M.irliii (J.'l studietl the s.ilt reiiuirements of 
young and of m.iture Imekw he.it pi, mis in Uith solution and stind cultures. 
They found that the solution yielding the m.ixiimim weight of tops during 
the e.irly development. d p. riorl. .ind the solnlion that gave the highest yield 
of tops and of roots lining the late periiHl of ihwelopmeiit. wire identical 
for Ixilh the solution .iiid the sand 1 ullures, hut the aeln.il dry weight of 

^ Tott inyhii'u 25 1 h.is .tu rxlfnsi\ u r«-\ irw of lilrrat iiru cf'S *'fiiig I he siibjtx t 

of tA^Alulion uujt ' f>. \ <tx citations tws- jhigrs 242 2^5. 
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the plants was considerably greater for the sand cultures than for the 
solution cultures. 

Meier and Halstead (14) ran a series of wheat experiments with Shive's 
three-salt solution, each series comprising 21 cultures of different salt 
proportions all having an osmotic concentration of one atmosphere. They 
found that no one culture gave consistently high yields of plants, and noted, 
as did Livingston (6), Shive (19), McCall (10), Wolkoff (27), and others, 
that the total amount of transpiration is as good a criterion as is the final 
dry weight of plants for studying the comparative growth obtained in 
different solutions. 

Bouyoucos (i) observed that the amoiiM of transpiration per gram of 
dry matter tended to be larger in the sand than in solution cultures receiving 
the same densities of solution, while the actual dry matter produced was 
greater in the solution than in the sand cultures. Lyon and Bizzell (9) 
found that wheat seedlings growing in crushed quartz containing the same 
nutrient solutions .as those used in water cultures prtxluced the same relative 
quantities of dry mtttter per unit of transpiration as did the water cultures, 
but the quantitative prrxluction of dry matter per unit of transpiration was 
in each case greater In the quartz than in the water cultures. 

Certain investigators, McCall (10), Lyon and Bizzell fql. and others, 
claim that the superiority of wind cultures over solution cultures is due 
primarily to the adsorptive pro|X-rties of the sand particles. Wolkoff (27) 
coticluded frotn his work that adsorption was not the f.ictor which modified 
the concentration of the solution to such an extent as to cause even slight 
differences in phint growth. Shive (21 1 also found no evidence of the 
adsorption of salts or ions in sufficient amounts to change the total concen- 
tration of the solutions. 

In recent years considerable attention has been rlevoted to studying the 
effect of the reaction of the medium of sand and water cultures on the growth 
of plants. Hoagland (4) studied the effect of hydrogen- and h\droxyl-ion 
concentration on barley seedlings growing in p.arli.al nutrient solutions of 
like osmotic pressure. He noted that the OH ion was more toxic than the 
H ion for similar di\ ergencies from the neutral point. Later the same author 
(5) found that an acid solution (pH 5) was not injurious to the barley plant 
at an>’ period in its growth, .As in his previous work, he observed a tend- 
ency oti the part of the plant to adjust the reaction of the medium toward 
the neutral point. Toole and Tottingham (24) also noted that barley 
seedlings had a marked neutralizing effect on the nutrient solution, and 
that the solution in which the |)lants had been grown showed a more nearly 
uniform hydrogen-ion concentration than did the original solution. They 
found that the weights of dry tops of barley were inversely proportional to 
the hydrogen-ion concentration of the solution. 

Duggar (2) concluded from his work that the tendency for the shifting 
of an acid reaction toward the neutral jxiint depends in part UjKin the 
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composition of the solution aiul in part upon the plant grown. Shive (21) 
demonstnited that the reaction of a nutrient solution is not noticeably 
changed by being in contact with Siiiul. Salter and Macllvaine (15) 
studied the effect of reaction of solution on germination and on growth of 
seedlings of wheat, soyljeans, corn, and alfalfa. The maximum growth of 
wheat, soybeans, and alfaif.i was obtained in a stilution having a reaction 
of 5.04 pH. The maximum growth for corn was obtained at 5.16 pH. 
These atithors noteil that the OH ion is more harmful than the hydrogen 
ion in equivalent concentrations. .Meier and Hal.stcad (14) reported that 
there is no correlation between the \ield of plants and the hydrogen-ion 
concentration or the change in pH. McCall and Haag (14) varied the 
hydrogen-ion concentration in different nutrient solutions, and noted that 
the hydrogen-ion concentration has a m.irked effect upon the rate of growth 
of the wheat plant and is an import, int factor in the c<mtrol of chlorosis. 

The object of the work reported in this p.iixw was to determine the best 
proportion of the three salts KNt),. C.itH-d'Od;, and MgSO, for the growth 
of wheat, atid also to compare the .sand- .md water-culture methods with 
respect to tratispirition. tot.il weight of tops tint! rtsits. and the reaction of 
the tnedi.i as detertnined bv ine.ins of the hydrogen electriKle. 
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Experimental 

The plan of the experiment was in all its essential details the same as 
that recommended by the Special Committee of the National Research 
Council on Salt Requirements of Agricultural Plants (23). 

The salts used were esiiecially prepared for this work at the request of 
this committee by the J. T. Baker Chemical Company. The molecular 
proportions and partial volume-molecular concentrations of the three salts, 
KN'Oj, Ca(HjPO,)j, and MgSOi, arc given in table i. These dilutions are 
based on frcezing-[roint determinations made by Dr. Shive. 

The wheat used was of the “Marquis" variety, secured through Dr. 
Stakman of the University of Minnesota. In the matter of securing uni- 
form seedlings of 4 cms. length, the seeds were first soaked in ,-1 germinating 
solution (Shive's R5C2, o.i optimal concentration), and later distributed 
(;\-enly upon a germinating net made by taking ordinary mosquito netting 
which had been thoroughly paraftined; this net was tied tightly over a 
.vgallon glazed stoneware j;ir. Provision was made so that two liters of 
fresh germinating solution could be added from the bottom of the container 
each day. In order to maintain a temiicratiire of approximately l8° C., 
the jar was kept in a water bath. It then became a simple matter to secure 
the seedlings of desired uniformity. For the water cultures the seedlings 
were mounted in cork stopiiers to fit I -quart Mason jars in the manner 
adopted by Tottingham. Five plants were used for each culture. 

The sand used was obtained from the Clayton Sand Company of Clayton, 
Iowa, and ga\e a mechanical anaKsis as follows; 


.Millinu-tciA in Di.unott'r 

i.oisn.s 0.30.25 0.25-0.10 o.Io (t,05 0.05-1^.00 

o.iZC, 02. so'. M.I2‘, 21 |OS, 1.(0'; 

.\ chemic.il .inalysis showed the s.ind to contain 98.5 (wreent SIO2 and 
0.34 percent iron ami aluminum hydroxide. It had a water-holding capac- 
ity of 21 percent on the dry-weight basis. jHilgard method with column 
I cm. high (3'|.1 

Regarding the optimum moisture content of a soil as 50 percent of its 
maximum water-holding eap.icity, the sand cultures were maintained at a 
moisture content of II |icrcent. 

.\ftcr the exiwrimcnt had been in progress for one month, it was realized 
that the ii percent moisture was not sutVicicnt to supply the needs of 
maximum transpiration, and consequently the moisture content was raised 
to 16 iiercent for the remaining jicriod of cx]aerimenlation. 

Glazed stone or butter jars 12.5 cm, high and 19,0 cm. in diameter were 
used for these cultures, .A glass suction tulie, the lower end of which was 
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loosoh- plugged with glass wool, w.<is vertically placed against the wall of 
the jar. Its lower end rested on the bottom of the jar and the upper end 
extended just alxive the rim. The tulx! wxis held in place while the sand 
was added. Each jar was filled with 1250 grams of carefully washed sand. 

For the supply orifice, loo-cc. wide-mouthed bottles with the bottoms 
removed were used. Eiich latttle restetl on an inverted glazed porcelain 
dish according to the method of McCall and Richards (11). After five 
seedlings were transferred to the sand medium, enough solution was added 
through the mouth of the Ixttile to bring the liquid to about I cm. alxive 
the sand, and the crock was slightly jarred to settle the sand about the 
roots of the seedlings ,md to gi\ e a level surface for the wax seal (80 parts 
paraffin. 20 p.irts vaseline). The outlet tulx‘ was then connected with a 
vacuum pump, and the excess solution was tirawn olV. The stind was 
fltxnled again, anil suction was applied until the moisture content was 
optimum. 

When the seedlings were in |)lace the total weights of ctilttires were 
recorded. .Ml solutions were renewed twice it week throitghout the con- 
tinuance of the exix'rintent. .At the tiiite. the culittres were weighcil and 
the amount of water lost by transpiratiott w.is recorded. 

The growth period exletided from J.tnuary 15, iq2l, to March 24, I921, 
which brought the plants to the st.ige .it which the .idv.inced cttltures were 
just beginning to he.id. 

Determination of Hydrogen-Ion Concentration 

•After the pl.ints were h.irxestcd from the soul and water cttltures. 
samples were taken from each culture for the pur|s>se of determining the 
hydrogen-ion concentration of the medium .ifter the pl.mts h.id grown in it 
for one ,v’-d,iy ix-riofl. 

The apparatus Used in this work included the following pieces obtained 
from the Leeds .mil Xorthrup ( ompaiiv: |x)tcniiometcr, ,4-dial resistance 
lx.)\. W.ill d'.Arsinx.il g.ilvanometer ItyiH- Pi. Kppley -i.indard cell, single- 
cont.ict kev. one double-thruw switch, and two ilrx'-cell batteries. .Atl 
Oslw.'.ld normal calomel electnsle .md ,i Ilildebr.ind hydrogen-g. is electrode 
were used. 1 he hydrogen, obtained from ,1 t.itik of lompressed hydrogen, 
was purified lit' bubbling through .1 s-ix'rcent solution of jxit.o-siitm jx'r- 
manganate, then through .1 4-ixTccnt dilution of pyrog.illic arid, and fin. illy 
through (listilltcl water. I he hydrogcn-electnsle xcssel used was simil.ir to 
the one des< rilxd by .Shar)x’ and Hoagl.md ( iHt, . onsisting of a sm.dl wide- 
moiilhed bottle of 75 cc. c,i|>.icity. This w.is titled with .1 rnblx'r stopixT 
into whic,. were in-ertrd lie hydrogen electriKle. ,i -m.ill exit tillx', and a 
"mail beni glass tulx tilled with ag.ir jelly salitraled with K( 1 . ( onncction 

was made ■vtl, the calomel cell by nie.ins of a Uaiker cont. lining .1 .situraled 
KCl solution and the agar iuIh-. 

1 he solution or stis|X’nsioii to lx tested w.is pi. iced in the hvdrogen- 
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electrode vessel and hydrogen gas was bubbled through for several minutes. 
The exit tube was then closed and the vessel was shaken for two minutes, 
after which processes a reading was made. These processes were repeated 
until a constant reading was obtained. The voltmeter readings w-ere 
transformed into pH values from the tables prepared for this purpose by 
Schmidt and Hoagland (16). 

Results 

When the more advanced cultures were just beginning to head out, 
each culture, containing five plant.s, was harvested as a whole in the usual 
manner. The tops were placed in weighed beakers, and the green weights 
were recorded. They were then dried to constant weight in an electric- 
oven. Likewise, the roots were dried in the same manner and weighed. 
The roots of the stmd cultures were first thoroughly washed free from sand. 

The data for tot.il absorption, fresh and dry weights of tops, and the 
dry weight of roots for the sand and wtiler cultures are given in table 2. 
The five sand tind w.iter cultures showing the greatest transpiration, the 
highest fresh weight of tops, and the largest dry weight of tops and roots 
are marked //. Likewise the five lowest cultures in each case are marked L. 

■('ABLt; 2. Total Absorption for Vh' Groulh Pt riod, the Fresh Weijiht of Tops, anJ 
the Dry IVt iihl of Top< lUi.l Hoots, of H d/cr an^l Sand Cultures 
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Considering first the absorption data presented in table 2, it will be 
seen that the amount of water absorlied or lost by transpiration from the 
water cultures is very much greater, with few exceptions, than it is from 
the sand cultures. It is interesting to note that the sand cultures tran- 
spiring more water than the water cultures arc characterized by having a 
high proportion of Ca(H!l*C44)j with only a small pro[X)rtion of KNOj and 
MgSOi. The five water cultures showing the greatest absorption (marked 
H) are not the same as the five sand cultures showing the greatest absorption, 
with the exception of culture R.sSa. The five cultures showing the lowest 
absorption are the s,ime for Isiih s;md and water cultures with but a single 
exception. In the case of the control solutions, the quantity absorbed is 
practically the same for ImuIi stiiul and water cultures. However, the total 
absorption for the control solutions is very much lower than that for the 
five sand and water cultures markixl //. These tran.spirational data, 
therefore, show a marked superiority of tyiie III .solution over Shive’s 
'Tiest” solution (R5C2- 1.75 .itin.i. 

Three of tlie live water cultures showing the gre.itesi absorption also 
have the highest fresh and dry weight of tops, while four of the five stind 
cultures marked // reveal this relation. Thus, in gener.d these tl.ita uphold 
the conclusion of l.ir ingston (b) .ind of other writers th.it the amoutit of 
transpiration a|>pears to lie as g'Mxl a criterion .is the tiii.d dry weight for 
judging the comparative growth obtained in different solutions. 

comp.irison of the fresh and dry weight of tops prixiuced by the 
sand and water enltures sl\ow« ih.it the highest yields f.ixiir the waiter 
cultures with the exception of thoM- cultures h.iviug high conceiUrations of 
Ca(H>F’ 0 (':. flut the s.iiul cultures favor the gre.itest growth of rixits, as 
shown l)y a comparison of the dry weight of okUs grown in the s;ind and 
water cultures. Ilv comp.iriiig the dry weight of tops pnxluced by the 
high-yielding sand .iiid water cultures witli the as erage dry weight of tops 
protluced by the loiitrol ~olulioii (.Shive's RgC.'i. it will lie seen that the 
water culture IIlK’Si ,s suiierior to Shive's KsC' by I44 |)ereeiit, while 
the sand culture llIK.tSt is suiM-rior to Shive’s R.St 2 by lo,^ (x-reent. 
When the dry weight of risUs of IIIRyS’ of water cultures is eomivired 
with the dry weighi of risit' of Shive’s Rgf 2 there is a clitTerenee of ,40 
percent. Ihese differences .ir*- gre.it enough to overli.ihiiice any jxissible 
errors in plant vari.ition. .ind furnish coiu lu.sive evidence th.it the optimum 
proportion of salts in lyix- III s<iliui<iii gives betier growth fur wheal ih.m 
Shive’s fR5t'2 1,75.11111.! solution. 

In comparing ihe d.it.i given in t.ible 4, it is 1 le.ir that there is ver\' 
little deference in tin • Ml dry weight (tops ,iud rixitsi of the .s.iml and 
water ( ilture-. ():. the tot.al dry-weight basis, ihe .iverage inrreased ytehl 
of the li‘-t sand and water eiiliiires of tyix’ HI ssiliuion over the average 
yield of Shive's solution is 1,51 |XTcenl. 

.^s a 111. ms of faeiliiaiing eomiiarison of the sill requirements of wheat 
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when grown in sand and water cultures, use has been made of the triangular 
diagram in discussing these results. This scheme was first suggested for 
this kind of work by Schreiner and Skinner (17) and was later modified and 
perfected by Tottingham {25), Shive (19), McCall (to), and Trelease (26). 
The details of the arrangement of the cultures in the triangle are given by all 
of the alx)\c-named authors and also by the plan of the committee (23). 
The triangular diagrams for the dry weights of tops and roots for water 
and sand cultures arc shown in figure i . The five cultures lying in the 
high-yielding areas, marked // in table 2, are plotted on the triangles with 
small -f- signs. Similarly, the live cultures lying in the low-yielding areas, 
ni.urked /. in table 2, tire jilolted on the triangles with small circles. This 
method was suggested by Shive (19). The culture having the highest yield 
in each diagram is marked with a cirtle. 

In figure i, comparing first the triangles representing the ilry weight of 
tops of wheat plants grown in water and s.md cultures, the five high-yielding 
water cultures 195.^2 9 44) occupy the lower left [tosition of the triangle, 
whereas the five high-yielding sand cuittires (8.9<) 7.IS4) assume the upper 
right central portion of the triangle. Tints it is seen, as notetl bv McCall 
(to), that the water ciiUnres .ittil s.\nd eultures show a markeil diflerence 
in the salt [trofioriioits ih.iv are re(|iiired to protluce their res|)ective maxi- 
mum yields of tojis. .\t only one ixfint. that of R3S2, do the are.is overlap, 
and thi.s is the lowest culture of the live in IkuIi easi-s. The highest-yielding 
water culture (R2S11 h.is the tolfimiug niolecul.ir pro)>ortions; 2, KNOj; 
I, t alHd’O,),; and 5. MgStt,. [bo parti. i! volutne-molccnl.ir concentra- 
tions are 0.0054 IxNCt. o,ix)27 C.i. ll;l*l ),i;, .md 0.0155 MgSOj. In other 
words, the solution is in.ide with i.s.igicc. n.o Ml K.NOj. i>.).5 cc. (o.i M) 

( ,ii H.POt'j, 47.25 cc. : 1 .0 .Ml MgSt ),. .111.1 5 ing. IVrO,. matlc up to i liter 
with distilled water. I'lie liigliest-vielding s,iiu| culture tK5.S5i li.,,s ihe 
following niolecul.ir proportion; 5, KNO,; ,5. C.i( H;!’! I.o; ,iml 2, MgSO,. 
The partial voiiinie-niole. ul.ir .onceiur.uiotis are ii.ixii)7 KNOj. o.ixg'i; 

( aiH.jPOp.j, ,111.1 .I..XI45 MgSt),. fiiis s.iUiti<m is ni.ide with 25.45 oc. 
n o .Ml K\ 0 ;. 254-5 cc, io.t M. l aill.,P(),i.., 13.75 ic. (1.0 M.i MgSO,, 
and ,3 mg. hePO, umiIc up i.> i liter with disiilleil w.iter, 

'I he five low-yl.'kling wntcr cultures 9 ). 12.5 0.412) ixvti|iy the extreme 
lOwer right apex of the tri, ingle, .unl the same is true for the five low-yielding 
sand cultures io..^56 5.941. 

.-V Coniparisini of the irlaiigles rvprc-wnling the dry weight of rtxits of 
the sand ,inil water eultures also shows ,1 w i.le dilTerettce in s,ill |)ro(xirtions, 
tho'igli noi , IS grc.it .isj,. the c.atx; of the tops, hour of the live high-yielding 
water ciiliures ',74, .,re ItH.iieil on the line of ctilliires deriving two 

eighths of tlic'r tot.,1 molecular itroiMirlioits from ('.iril;l’0,i.. The highest- 
yielding iilttite fmarkeil with .1 circle is . Ii.ir.icleri/tsl bv having two 
eighths of it- o,tai dilTu-ion ten-i.m d,ic to C.illl,p( ),i:; tlir«’ eighths due 
to KNO,.,; anti three eighth, due to M.gSt >,. The .ire.i of the high-vielding 
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sand cultures (12.54-6.67) is found in the lower left central portion of 
the triangle. 

The position of the low-yielding root cultures of the water series is 
identical with that of the low-yielding top cultures, but this relation does 
not hold true, at least under the present experiment, for the sand-culture 
series. 

Climatic Conditions 

In order that environmental conditions might be as uniform as possible, 
the cultures were placed upon two revolving tables. The water cultures 
occupied one and the sand cultures the other. 

The following aerial records were secured for the entire growth period: 
(l) temperature; (2) evaporating power of the air; (3) amount of radiant 
energy absorbed ; and (.^ numlier of hours of sunshine. 

Temperature records w’cre obtained from a thermograph placed near the 
revolving tables. The evaporating power of the air was measured by means 
of white and black standardized spherical porous-cup atmometers (Living- 
ston, 7). The atmometers were weighed after each 35-day interval and 
cleaned once a week. The amount of radiant energy (Livingston, 7) 
absorbed was determined by the difference in the losses between the cor- 
rected readings of the black cup and the readings of the white cup. The 
duration of sunshine data was kindly furnished by Mr. Charles D. Reed of 
the United States Weather Bureau office at Des Moines, Iowa. The data 
relating to environmental conditions arc given in table 3. 

T.-vblu 3. IlVcW.v Aierasss of Cotoitftons for (Jrotvfh Period 


Evaporating Power 


Tvinperaturc 


Date 

of .Ait 

Radiant 





Week 



l-Mvrgy 

Sun- 




Ending 

Loss 

i,os.s 

.All- 

shine 

.\verage 

.Average 

Mean 


White 

Black 

sorlx*<l 


Maxi- 

Mini- 



Sphere 

Sphere 



mum 

mum 



i'l. 



Mours 

^C. 


4'. 

Januarv 24 

82.7 

lojt.S 

23.1 

38.0 

23- 1 

12.9 

i8.o 


64.2 

70.S 

12.0 

18,5 

22.0 

12.1 

17. 1 

Fcbriiarv 7 

.S9.8 

7(>.9 

17.1 

27.1 

232 

12.6 

17.9 

14. 

fxl.s 

04.6 

25- 1 

3J<' 

21.7 

13- 

17-5 

21 

S+..S 

1 2U.4 

35-9 

71.2 

25.0 

lo.S 

17.9 

2S . 

rj.s 

102.3 

27-5 

48.2 

30 0 

16.7 

234 

March 7 

70.4 

H0.3 

9.9 

45-5 

27.6 

13-9 

20.8 

14 

04.2 

105.8 

41.0 

33-7 

25.8 

14.S 

20.3 

21 

924 

1350 

42.6 

72.0 

3>.7 

12.9 

22.3 

24 

3b. I 

49.0 

>2 9 

144 

26.8 

iS.i 

22-5 

Total 

("KjS.b 

04(1.0 

2483 

403 4 

4 

— 



Dally average ... 

10. 1 

>.V7 

3.6 


2.*: -5 

13.0 

lO.O 


An examination of the dat.i presented in table 3 shows that the platils 
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were grown during a period of very unfavorable climatic, conditions. There 
was an unusual amount of cloudiness, as is very evident from the total 
number of hours of sunshine and the correspondingly low absorption of 
radiant energy. The mean temperature for the growth period was also 
lower than that regarded as optimum for the growth of wheat. Under 
more favorable growing conditions it is possible that the results herein 
reported would be different. 

The data for the hydrogen-ion concentration of tyi>e III solutions before 
growing cultures are taken from the work of McCall and Haag (12). The 
data for the hydrogen-ion concentration determinations of the solutions 
after the plants had been grown in them for the last 3j day period, and the 
total dry weight per culture for the sand and water cultures, arc given in 
table 4. 

Tabi.E 4. Showing Corurtilrction of Type III Solutions before 6V<7U*tri| 

UVfw.', after Ike ImsI Intenoi, and the Total Dry Weight of Tops 

and Rooti of Sand and Cultures 


Solution 

Xumbx^r 


III 

RiSl 

52 . . . 

53 

54 

55 

S 6 , , . 

R2S1 

Sj . 

>3 . • . • 

S4 

S3 

R 3 S[ 

■ ^2 

5 3 

54 

R4 Si 

S2 

S .3 

R3S1 . . . 

"Ss. 

R6S! 

Shivf '^ K3C’ 
(1.73 at in. 


Ilifort* 

irowini: 

uituo 


(uhtiri's 

1 iM.ll 

)r\ UVinhi 

.JHll Rf>ois 


W.lt.T 

S.in<l 

\V.,i,r 

S,jn«l 

I'll 

„il 

pii 

< irjiHs 

( trains^ 

4 -i 

5.«,A 

'*79 

U557H 

17.45'dl 

3 7 

5-3- 

'*•7- 

*^•577 

1 3.7.57 

3 '> 

5 '>4 

»» 7.4 

7 744 

.5*7hl, 

3 -'> 

4 .V» 

'>•34 

0 tLtI, 

<'.!i44l- 

^■f> 

4^4 

f..« I.M 

0.I7IL 

4 o.tftl. 


3-^*5 

I't 1 ’ 

o.irtl. 

2.7J6I. 

4.1 

7-“ 

f> «>•) 

18 . 55 SH 

12.723 

•vT 

5 «>o 

h Al 

l.'i ,vV>ll 

i»- 539 H 

3 '> 

5-5'* 

9-74 

9,380 

12.95^ 

3 ^ 

5 ‘»7 

5 9’' 

J.i7f» 

H.UJill 

3 5 

5 

s ><s 

o-.J7J'I. 

7 -. 5.\4 

4 « 

7 

7 *».> 

13 95411 

10.248 

3.7 

<) *»s 

ft S.H 

l.i ,V'7H 

15 tnjtl 

3 <i 

5 74 

ft 511 

9,391 

14 7 . 53 M 

3 /> 

> 

9 44 

<i.4'l7l- 

12 283 

4-f 


7.fy» 

11 .’74 

7 . 320 L 

3-7 

^>•57 

7 «5 

1 1 

U.'S28 


5 •;<> 

f*.4'» 

o.f> 4 o 

il.XSo 

4.1 

7.0-S 

7 33 

1 1.310 

11 . 40 J 

3-7 

<>.01 

9.91 

9.393 

in .883 

3-9 



9459 

«..599 

1 t 

5.54 

9.30 

S.l4t 

7.500 


5 4J 

9.47 

in. 720 

fi.W.; 


The fi.ita presented in table 4 show that l^efore growth this dilution 
had a rather *. id reaction. After Ixing in contact with the plants for only 
32 days there was a derided change in the hydrngen ion concentration. 
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The approach toward neutrality is more striking for the sand cultures than 
it is for the solution cultures. This statement is particularly true of the 
control solutions. In the control water cultures the reaction had changed 
after si days to the extent of i.o pH toward neutrality, whereas in the sand 
cultures it changed from 4.4 pH to 6.38 pH, or a decrease in acidity of 2.0 
pH, These data would seem to lend support to the adsorption theory, in 
that the sand particles apparently have adsorbed sufficient anions from 
the solutions to cause these differences in pH values, and hence favor greater 
root development in the sand cultures. The water cultures giving the 
greatest dry weight of tops and of roots havi- pH values ranging from 5.90 
to 7.20. The sand cultures having the largest total dry weight of tops and 
of roots have pH values ranging from 5.98 to 6.88. However, an examination 
of these data in table 4 shows no correlation between total yield of dry 
matter and the hydrogej-ion concentration. 

Summary and Conclusions 

The work reported in this paper has offered a means of comparison of 
sand and water cultures of Marquis wheat when grown in nutrient solutions 
ot type III. Each series of solutions contained 21 cultures of different salt 
proportions, varied in increments of g and all having a total osmotic 
concentration value of i.oo atmosphere. The salts used were KNOj, 
Ca(H2P04)!, and MgSOr, together with a *• trace” of FePO<. The main 
conclusions to be drawn from this study are as follows: 

1. The solutions producing the maximum yield of tops for the sand 
and water cultures showed marked variations in salt proportions. The 
"best'' water-culture solution (R2S1J was characterized by having two 
eighths of its total osmotic concentration derived from KXO3; one eighth 
from Ca(H:PO*)i; and five eighths from MgS04. The "best" sand-culture 
solution (R3S3) had three eighths of its total osmotic concentration due to 
KNOj; three eighths to Ca(H2pOd:; and two eighths to MgSOi. 

2. The high-yielding water culture R2S1 was far superior to that in 
Shive's R5C2 solution. The high-yielding sand culture also gave much 
greater production than the control solution. 

3. The largest amount of absorption and the maximum green and dry 
weight of tops favored the water cultures. The greatest root development 
was obtained from the sand cultures. 

4. In general, those cultures having the greatest transpiration for the 
entire growth period also showed the greatest dry weight of tops and of 
roots. 

5. The reaction of the medium in which the plants were grown changed 
from an average acidity of pH 3.75 liefore growing the wheat cultures, to 
an average acidity of pH 5.94 for the water cultures, and to pH 6.66 for 
the sand cultures, after growing the plants for one 3j-day period. No 
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correlation could be shown between the total yield of cultures and their 
corresponding h\drogen-ion concentration values. 

Iowa Static College, 

Ames, Iowa 
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THE GREGARIOUS FLOWERING OF THE ORCHID 
DEXDROBl U^^ CR UXIEXA TUM 

Will lAM SkIFKII 

ikireiviHl for ptibliiation April 5, I9’2) 

Whencier a number of individuals of the orchid Dendrobium crume- 
natuiH Lindl. occur within the same general locality the plants flower simul- 
taneously. 

Such gregarious flowering is met with in other plants: for example, in 
certain bamboos such as Bambusa arundinacea (l), Phyllostaihys puberula 
(2), and Chusqiiea abietijolia (3). There are, however, two striking differ- 
ences lietwecn the simultaneous flowering of the orchid and that of bamboos. 
First, in the latter case the flowering is rhythmic. In bamtxx>s which 
e.xhibit rhythmic sexual peritxiicity the time Itetwevn [periods of flowering, 
i'.f., the life of the plant, is alioiit thirty-two years (3, 4). In Dendrobium 
the periods between flowering d.itCA vary from a few d:i> s to several months. 

glance at the dates of flowering in table l Is sufficient to aveal the fact 
that there is no rhythmic jieriiKlicity here. The .second striking dllTerence 
between the gregarious flowering of orchids and that of b.imixxis is that in 
the latter case all the individuals of a barnlssi forest ,ire of the sime age, 
while among an assFinblagc of orchids the individu.ds m.iy lx: of quite 
different ages. In the cast of bamlsios there is accordingly ginxl reason to 
regard the scxu.d periodicity as the expression of .in innate, heritable 
character f3'. The l.uk of rhythm in the flowering of the orchid and the 
differences in the ages of the plants which flower gregariously suggest that 
simultaneity here is (sissibly due to .m external factor. The following 
additional observ.iiiiiii lends further to sup(sat this lielief. 

.Among the s(xi.imensof Dendrobium (rumenalum in the Hot.inic Gardens 
at buitcii/'org, J.iv.i. there are pl.ints colleete<l from nearly all p.irls of the 
Dutch E.ist Indies, from Kiouw tne.ir Siug,i|xirc,i. from Sumatra, Java. 
Borneo. CeUbes, .md .Amlsin .1 sin.dl island at the eastern end of the 
archipehigo). These plants, shortly .liter Ixiiig brought to Buitenzorg. all 
flowered on the same day. if they flowered .it all ; yet in their native habitats 
the flowering peritsls of the l>l.inls do not at .ill coiticide. Thus, orchids 
grtAving in the virgin mountain forcs-ts flower on rlifferent d.txs from thrrse 
in the Icwlanrls. IT. no- viowing at two st.itions but three kilometers apart 
may rJitTr in their times of flowering by one or two rl.iss. But wdierevcr 
their oricnol lioine .ind wh.itever the date of flowering ihcri', the plants, 
when assembled in one lor.dity, tiower simult.ineousK with e.ich other and 
with the pi .iits which h.ive giowii in th.it loc.dity from youth. Without 
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further investigation one would feel convinced on the basis of these facts 
that simultaneous flowering in Dendrobium crumenatum is attributable to 
some environmental influence. 

Before considering what the determining external factor might be — the 
question with which this paper is chiefly concerned — it will be well to con- 
sider first how far we are justified in regarding the environment as the 
cause of simultaneity in flowering. It is conceivable that the gregarious 
anthesis of Dendrobium is actually the expression of the heritable disposition 
of the plants, and that the external environment determines only the exact 
time at which the gregarious flowering shall take place. 

If we regard the plants of Dendrobium < rumenatum which are growing 
in any one locality as forming their flower buds uninfluenced to any marked 
degree by the external environment, and as developing these buds to a 
definite, and in everi’ case the same, stage of advancement, at which point 
growth is stopped, then we should expect that there will be at anyone time 
many resting buds all of the same age. This being true, it is evident that, 
if a stimulus starts all these resting buds growing again at the same time, 
they will all burst into flower on the same day, assuming that the time 
required to cover the final lap of their development is constant in all the 
individuals of the species. This is what Rutgers and Went (5) believe to 
be the explanation of simultaneous flowering in Dendrobium crumenatum. 
The explanation is analogous to that of the “trigger type” of reaction 
(shock reaction) In animal behavior. The organism is “primed and cocked.” 
The requisite external stimulus functions merely as a means of releasing 
the “trigger.” 

If this hypothesis is correct, then the environmental factor in question 
determines merely the e.vart lime when the resting buds shall recommence 
growth, conqiletc their development, and come into flower. Simultaneity 
of flowering rests upon the fact that the resting buds, which are apparently 
aroused to further actixity by an environmental factor, are all of the same 
age and all require the same length of time to complete development; that 
is, simultaneity is due to an innate, heritable factor. 

Buitenzorg is renowned for Its equable climate. Tropical regions In 
general vary little throughout the year in temperature, but there is usually 
a pronounced seastmal change in moisture. No such alternation of wet and 
dry seasons occurs at Buitenzorg. Where, therefore, the annual precipita- 
tion is abundant and so uniformly distributed throughout the year, and 
where other c\ ident environmental f.ictors. such as tem[ierature and light, 
are so constant as at Buitenzorg. it is dit'ficult to appreciate what external 
stimulus might be responsible for the final development and ultimate burst- 
ing into flower of Dendrobium buds. 

Burkill (6), from data obtained in the Straits Settlements, comes to the 
conclusion that “climatic conditions some eight davs in advance of the 
flowering arc a controlling factor” in the gregarious anthesis of Dendrobium 
crumenatum. 
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The data of Burkill consist in the dates of simultaneous flowering of 
the pigeon orchid for four years (twcnty-secen flowering periods in all) and 
the daily rainfall figures for these years. When the two groups of data are 
arranged in a table, it is to be noticed that in most instances the precipitation 
is unusually heavy on the eighth (sometimes the seventh or ninth) day 
before each anthesis. Kspecially evident tloes this fact liecome when one 
considers the total rainfall for each series of days preceding all the flowering 
peritxls. The total for the eighth series of days is greater thtin that of 
any other. Hut among the rainfall d.ita preceding each flow'cring date 
there are some prominent exceptions. These undoubtedly caused Burkill 
to conclude that 

It is not probable that the \ oliime of the ruin which t.iUs exercises any direct influence 
on the flower buds; but it is tpiite proKtble that the changes in leni[)erature accompanying 
heiisv- rainfall . . . determine the occurrence. 

Wishing to ascertain if the theory of Burkill is supixirtcd b\' the relation 
between rainf.ill and the flowering of Dendrobium cnimenuliim at Bnitenzorg, 
Java (where clim.itii conditions difler considerably from those prevailing 
at SingaiKire), I have comp.ired the d.iys of flowering of the orchids and 
the daily rainfall for twenty-seven d.iys preccsling these flowering [x-riorfs 
at Buitenzorg. These ilata are arranged in talile 1.' 

If we sttidv the table, the first evident .iiid striking fart is that, of the 
preciplt.ition totals of the various d,iys which precede each flowering date, 
that of the eighth— the day on which Burkill found the tot.il rainfall to be 
at the maximum is here also the gre.itest. The total r.iinfall (X'Clirring 
on the eighth day previous to ,ill the flowering dates is five ninths greater 
than that of the next highest. Thus, .it the very out.set, do we have strong 
supixirt of RurkilTs hy(K)tlu>is. [f we ex.imine the table more critically, 
further favorable ex ideme is found. 

In several inst.inces prolonged dry [K riixis ,ire broken b\ rainfall on the 
eighth day before .i flowering il.iie ic t; . Oct. I , l8t),i; .\ug. g.s and Sept. 23. 
1896; and .^ug, 24. 1010. .1 shorter ilry |H-riiK! i- broken tin the eighth day 
preceding the flowering on Nov. 1 .md on Sept. 3, ttjipf. It will lx 
noticed that in each of these e.i'<'- the amount of flowering w.is .tbund.tnt. 

In some instance^ the he.i\ y r.iinf.ill iM etirred a day later or two or three 
days earlier. Ihese slight ilixergemies r.m Ik* reg.irdetl as v.iriations of 
not suftnient greatness to titfect m.iteri.illy the theory. Oilier exrcptiims 
exist, hoxvexer, whii h are more disturbing. Thus, on Sept. 7, |8')4, .\pril 8, 
and Dec. to, i Sps, very heavy rainf.ill iHciirri'd on the fourteenth or fifteenth 
day [ircceiling flowering. One wonders xxhx ihesr* preripit.tlions (,inii exert 
th,i‘ t.iki-’g' pi, HI- on ihc iw-enty-sexenlh rl.iy preceding Oct. 17, 18144, for 
e.x,imple. liiil not iH-,i-.i.)n greg,irions (loxvering in the orchitis eight days 

lor tt ■ j.iU-- ,,1 bl(— -inimg i,t />ri.-Ur'>*'t'H»i i ^iowci.-uImuj I .hu ireiclutst t,i Hr J. j. 
Smith, 1 hid 111 ih- llnilcii/i.r-g lll■rb-l^i:.ill. 1 ,,r Ihi- (irn ipn.auin -bita li'X llunk« ,lo- illu- 
ro thf- Mf'tfor' . k .iI i f)f 
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later. Two possible explanations of the e.xceptions can be given. Either 
rainfall is not the exciting stimulus, or the plants can not be aroused by 
heavy precipitation u’henrper it occurs. 

If the hypothesis of Rutgers and Went is correct, namely, that bud 
development to a definite point, the same in all individuals, determines 
simultaneity of flowering, then those exceptions in which no flowering occurs 
eight davs after a heavy rainfall are explainable on the basis that there 
were no buds awaiting further development at that time. Perpetual 
flowering is hardly to U- exin-cterl. Those other but fewer e.xceptions in 
which flowering tux's occur but without heax'y rainfall on the eighth pre-j 
ceding day tire explainable only on the assumption that rainfall is not the 
determining factor. Possibly we are f.xced to come to this conclusion. 
But it seems \ ery likely that, whatever the stimulus is, it commonly occurs 
with heavy precipitation. Burkill believes that changes in temperature 
probably determine the time r)f occurrence of flowering. Since changes in 
tcmitcraturc usually accompany heavy prixipitation and may take place 
without rainfall, it is (luite ixissible that temperature is the exciting stimulus. 
.As to what the factor actually is we are (|uite ignorant. 

The theory that the lime of simultaneous flowering of Dendrobium 
(rumenatuni is determinerl by ,i climatic factor commonly as.sociated with 
heavv rainfall and rxeurring eight days in advance of the ilay of flowering 
is supported by the Buitenzorg data so f.ir pri-sonted. Most of the excep- 
tions consideretl can lx* nnare or less satisfactorily brought into general 
agreement with the theory. There is, however, another and iX)S,sibly 
insurmountable objection to the theory. 

W hen two or more successive llowering tl.iys ix'cur very i lose together, 
it is diflicult to conceive of one i ihe secomli lot of buds resjxniding to the 
requisite stimulus eight ilays in .nK.tuce of the flowering ilate and failing 
to respond to an identical stimulus which only two d.iys iMrlier started the 
first lot of buds on the final stage of their development. .A striking example 
of this was pointed out to me bv Dr. Sniiih of the Buiten/org Herbarium, 
and is recorded in the t.ible under the dates of .Aug. ’4 and Jb. ipiq. 

('onsidered seii.irately. these two flowering d.ttes tit into the theory 
perfectly. In lx>th t.ise.s the d.iy of flowering was prix’erletl by ,1 heavy 
rainfall on 'he eighth 'or ninthj d.iy previous to anthesis, and this heavy 
precipit.ation ended .i long dry' ix'ri'xl. But when the two flowering tlavs 
are regarded together, one wonders if the physiological st.ite of the buds is 
riuite so nicelv adjusted .'is to le.ive -sune of them unres(x>n>ive on .Aug. 24^^^ 
to the s.ime kind of -timulus which two days kiter, on .Aug. zhth, arouses 
them to further dev e'ojcr.eiit. 

Sue!' a 1 onditior. 1- not to be regarded i' imjxissible. In this connection 
it is wor'h noiing th.it. while the -.one pl.int rn.iy prrxlucc bIos.strms on 
two succes-ive flowering dates, no one shixit of any pl.oit Ix-ars blos.s<)ms 
on both ijf iwu -mces-ive flowering tl.iys; th.it is, if ,1 shtxit of a plant 
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responds to the first stimulus and produces blossoms on the first flowering 
day, it does not respond to the second stimulus and is bare of blossoms on 
the second flowering day when other shoots of the same plant are in flower. 

Whether or not we are near an accurate knowledge of the precise mech- 
anism involved, it seems safe to conclude; first, that simultaneity in the 
flowering of the orchid Dendrobium crumenalum is the expression of an 
innate, heritable factor; and second, that the exact time at which this 
simultaneous flow'ering shall take place is determined by an external environ- 
mental factor occurring eight days in advance of the flowering date. The 
precise nature of this environmental stimulus is not irrefutably established. 
If it is not heavy rainfall it is certainly a factor commonly associated 
with rainfall. 
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AI'STRAI.ASIAX BOTANK AI. NOTKS I. QI EENS[.AND 
A\n NEW SOI TH WALES 


1>oh;las Hoi i.iiniN ('ampbkm, 

(Rix't'ived fur ptiblicalion April j, 

Tliu Ixiiailiji coniiiiK to Australia from liiirotK" or America is at once 
impressed by the almost complete absence from the native tlora of any 
plants that seem at all familiar. If he is ai <|U,iinted with the Mediterranean 
regions or ('alifornia, he recognizes the eucalvpts and .Acacias, so commonly 
planted in those regions, and [>erhaps he may know a few other characteristic 
.Anstr.ilian plants that have lieen intriHlnced into the warmer parts of 
Europe and .America, such, for esample. ;is I.eptosix'rmtim. Melaleuca, 
f'allistemon, (Irev illea. and others; lint .ill of these lelong to f.imilics either 
(|uite .ibsent from the northern hemisphere, or very sc.intily represented 
there. It is evident that the vegetation of subtropical and temiK-rate 
.Austr.ili.i has very little in common with corres)K>nding latittnles in the 
northern hemisphere, .ind th.it it inilic.iiesa very .incient separ.ition of these 
two regions. 

The relations of the princip.il l.ind massr-s in the southern hemisphere 
within the temperate /one .ire verv dilYerent indecsl from the corresponding 
latitudes ,it the north, Inste.nl of the [irai tically contimioits land areas of 
the northern Eurasi.in and Anieric.in continents, there are the relatively 
sm.ill and w idely separ.iti.sl .ire.is of .Aiistr.il.isi.i, Smtli .Americ.i, .ind South 
.Afric.i. Not otily .ire thesi- entirely sep.ir.ited from e.ich other, but a broad 
belt (pf ojien is e.m lie.' U-tweii them and the .Ani.iretic continent. Instetul 
of iliere being ,i direct connection with the tsil.tr ri'gioii' such .is obt.iins in 
the northern lieiiiisphere. .As none <pf thes«' land m.isses e\tends into retilly 
■Ant.irctic hilitinles, and .o they ate l.irgely surroimdeti liy waiter, only in 
the Ant.irctii' conline'it itself .in- there to be fonnil regions of sc'vere frost, 
exi ept .11 high eli v .itioiis. In ronsei|uenre of the prevailing tem|KTatc 
climate, mild winters .ire the rule, .ind evergreen vegetation prev.iils for the 
nio-t jiart. \ i rv' r.irt-ly is the ileriduous h.ibil develoiM-il. .ind where this 
'irciirs it is (liii., not to cold, but to dronglil. 

f)f the tliree tirini'ipal sonth-temiKT.ite ri'gioiis, th.it of .Australia is 
much mipre isolated th.in tii.it of either .Si.tith .Amerir.i or Smth .Afric.i, this 
being Cspeci.illy 'rue of Western .Aiislr.ili.i. wliere the |)eculiarly .Australian 
vegetation r* .ichi-' its culmination; and ibi' region shows, juprh.tps, the 
highest degree I endemism known anywhere. .As might lie evixTted. the 
south-teni|ierate zone has a le-s uniform tlor.i th.ni th.il of the north; but 
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nevertheless there is sufticicnt resemblance throughout to indicate former 
land connections between the different regions in earlier geologic time. 

Australia comprises an area slightly greater than that of the United 
States exclusive of Alaska. Compared to the Unitcxi States, howe\er, it 
shows much less variety in its ln[x)graphy. 

The southernmost point of Australia proper scarcely reaches the fortieth 
parallel, and Tasmania is only a little south of this. Hence the southern- 
most districts have a warm temperate climate, while more than a third of 
the continent lies to the north of the tropic of Capricorn, and has a tropical 
climate. The climate, as a whole, has a disiiiu tly continental character, 
with great range of temperature, especially in the extensive arid central 
regions. 

The principal mountains are in the extreme eastern part of the country, 
in some places actualK on the coast. This eastern mountain region, the 
eastern highlands, h;is an ahnnd.int rainfall on the coastal side, and it is in 
this region that the most luxuriant vegetation is encountered. This 
mountainous country extends from Caiic York, the extreme northern part 
of Australia, along the e.istcrn twirdcrs of Queensland and Xew South Wales, 
and ends in \'ictoria. The highest mountain is Ml. Kosciusko, near the 
borders of -New .South Wales and X'irloria. This is only a little o\ er 7000 
feet in height, and next to this arc the lk*IIenden-Kcr mountains of northeast 
Queensland, rising to something over 5000 feel elevation. The rainiest 
region of .Australia is in the immediate vicinity of the Hcllenden-Ker range, 
some stations hat ing an annual rainfall of upwards tpf 150 inches. The 
writer visited one of these H.diind.i, in .August, ipui, where there was a 
practical demonsir.iliou that this is rc.dlj' a rainy district. .Alreadv over 
200 inches had fallen siiiee the first of ihe year, and it is ssife to sav that 
this was m.ileri.illy added to during his stay of three days. The precipi- 
tation falls off r.ipidly inl.tnd. and a l.irge p.’.rt of the interior receives less 
than ten inehes anmi.inv. 

While th e rainfall is iKrliaps the mosi im|S)rtanl clement in deiermijiing 
the eharaeter of the vegel.ition. the n.iture of the soil also plays an important 
role. This is esjXTi.dly marked in the tropic.il and subtropical forests of 
the eastern coastal districts, where the tropical rain-forest tyix's arc mainly 
restricted to the rich lusaitic or .illuvial sciils. while the Kiio.ilyptiis forest 
is almost confined to sandy soils. 

.A second region of rcl.itively heavy rainfall is met with in the extreme 
southwest, where there is .i heavy forest growth, but almost exclusively 
of Eucalypttts. 

The plants of .Attstr.ilia fall Into three distinct categories. The first of 
these includes a l.trgc mtmlxr of sjx'cies, mainly restricted to the co.islal 
areas of Quixmslanil .tnd New Sitith W.ilcs, which are cither identical with, 
or closely related to. Ittdo-Malayan six-cies. The second, and much the 
largest, group is made up of the iXTuliar tyix's which are strictly .Ausirali.ni 
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in origin. These occur in all parts of the continent, and in many regions, 
especially in the dryer areas, constitute the entire indigenous flora. Finally, 
there is a small infusion of tem|)erate genera, such as \'iola and Ranunculus, 
and several genera which are identical with those of the colder regions of 
Chile and Patagonia. This latter “Fuegian” element is best developed in 
Tasmania, but also forms an .alpine flora in the highest mountains of New 
South Wales and Queensland. 

.■\n enumeration in 1914 ‘ of the vascular plants of .‘\ustralia gave a 
total number of 10,673 species, which presumabK’ has been considerably 
added to since that time. .According to Mueller, over eightj- ]x;rcent of 
the s[>ecics are endemic. 

Queenslanp 

Soon after landing in Sydney, July ’6, I proceeded by train to Brisbane, 
the capital of Queensland, whence I continued my journey by steamer to 
Cairns, in northern Queensland. This little town, in south latitude 17°, 
was the northernmost point reached. 

The conditions in Cairns are genuinely tropical. Being winter, it was 
not uncomfortably hot —indeed, after the chilly winds in Sydney and Bris- 
bane, the warm sun was very comforting. 

Sailing north from Brisbane, the steamer is within the Great Barrier 
reef, but this was too far aw.iy to lie visible. The northern Queensland 
coast is verv- rugged, the mountains rising in many places direct from the 
sea, and there are main picturestiue mountainous islands fringing the coast. 
The southernmost islands and the roast are (luite barren, or but scantily 
wooded, but along the wetter northern coast they are often densely covered 
with forest. In some places were pure stands of Araucaria Cunninghamii 
looking much like a northern pine forest. 

The countiy immediately aftout Cairns is flat and sandy. Fxleiisivc 
mangrove formations fringe much of the shore and extend up the shallow 
creeks which alxtund along the coast. There are several species of man- 
groves in Queensland, some, like the common Rhizophora mucronata, with 
stilt roots, while the widespread “white mangrove," .Jrfrcnnta oj^cinahs, 
sends up myri.ads of slender pneumatophores from the roots burieil in 
the mud. 

.Afxnit ( aims the forest is rather o(K'n, ,md is in part composed of 
hucalyptus. and parth' of hicus ;md other tropical tyj'tes. .A Pand.anus was 
eery abund.mt, .as also were cyc.ids; but, as the latter were not in flower 
or f.uit, it was not posdbie to tell whether they were Macrozamias or 
species of ( \r.is. .A conspicuous large shrub w.is U'ormia alata, with glossv 
leaves and l.irge cellow flr,wcrs. AVormia is a tommon memltcr of the 
strand flor.is a;, over Inilo-M.il.iy.i. In the low grouml around the swampy 
areas wha.h vere encounteretl here .unl there, were a gtxxl many ferns. 

'.Maiden, J. H. Ausirali.ari Vrgefation, p. iW,. II.indboolc for .Atmralia. 
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Among the less common types recorded from this region are Schizaea 
dichoioma and Lygodium. A few specimens of Psilotum were seen, and on 
one of the pools a mass of Azolla rubra, which is not rare in many parts 
of Australia. 



Fio. 1. Mangro\’Cs; Cairns, North Queensland. 


In the gardens were the usual tropical shrubs — Hibiscus,^Poinsettia, 
etc. — and .some tine tree ferns and epiphytic orchids, .'\mong the latter, a 
handsome yellow and brown Dendrobium {D. undulalum) was in full flower. 
This is said to lie common in the neighborhood of Cairns. 

To the south of Cairns lies the Bellcndcn-Ker range of mountains, the 
highest land in Queensland. Hahiiula, lying at the foot of this range, Vas 
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visited, but the almost iiiccssiuit rain prevented much botanizing. This, 
as already mentioned, is the rainiest district in Australia, and the low wet 
forests are a \ erilable jungle, the trees loaded with creepers in great variety 
and exhibiting extensive groves of palms, comprising several species. Most 
abundant and tieamifnl was a graceful .Vrchontophoenix, probably A. 
Alexandrae, hut this was not certain. very peculiar fan palm, Licuala 
Muelleri, was also common, and less abund.mt was the pretty little " walking- 
stick” palm, Baciilarid sp. 

Farther north, in the York Peninsula, are several Indo-Malayan genera, 
Caryota, Borassus, Areca, and others, which were not seen in the Cairns 
district. The pitcher plants. .\e(X'nthes, are also apparently confined to 
the mountains of York Peninsula. The development of lianas was verv' 
striking everywhere about Babinda. .Among the most notable were rattan 
palms iCalanuisf of several si>ecies. several climbing .Araceae (Pathos 
lon^ipes, P. Brcrdtiii, and Rkapidophora australasica), Piper Mesloni, a 
species with showy scarlet fruits, and several which were not determined. 

Epiphytic ferns, including the conspicuous Aspteiiiiim Xulus and s|iccics 
of Polypixiium, were abundant, as well as other epiphytic t\pes, like 
Peperomia. 

In the cle.ired ground were thickets of two siK-cies of Rubus, and among 
the various- other plants of the oix-n was a rather showy Melastoma (.1/. 
Malnhathinimf. 

Ferns, liverworts, and mosse-s were not es[X'cialty conspicuous alxiut 
Babinda, but along the b,inks of the streams were fairly abundant. .A few- 
small ffymenophyli,u:e,ie were noted, .ind srime magnificent six-cimens of 
the giant fern. Aminpteris -p. 

To the west of C.iirns the l.iml rises rapidly to a table land, where there 
is developed perh.ips the finest forest in .Australia. This forest contains .i 
good many very valu.ible limiter trees. ,m<l is rapidly di.sap[Xtaring Ix-fore 
the onslaughts of the lumixrm.itt. Some fragments still survive near 
Kuranda. .it .d-out itxx) feet elev.itiott, but one has to go much farther 
inland to tind any consider, title st.inds ttf untouched timlx-r. 

The railw.iy frttm ( .lirns to Ktir.ind.t fttllows the gorge rtf the Barrttn 
River, which at the he.id of the gttrge fttrms ,i line cataract, the largest in 
.Au-tralia. Beltov the f.ills the ^leep w.ills of the canyttn are heavily wtxxltxl, 
and among the trees ( .m geiier.illy lx- ilistinguisheii, here and there, the 
nia:.-i\e r\ linilric.tl trttnk .ind wiile--prearling crown ttf the Kauri pine 
(.Igct/ii' I'almerstonix ;ieri,.,ps the nnt-t prizetl ttf all the timlx-r Iri-es of 
thi.i regioti. Near the brink ttf the t.dls. a sm.ill piece ttf forest h.is l>een 
reserved in .hic'i are standing two or three line sfx-citnens ttf this Irtx-, the 
I.irgesl with ,i ghth of alxttil Kt feet. 

The foris-t .iboiit Kuranda was somewh.tt nitire o|xn than the lowland 
ram fore-t, anil the trees were taller, ttften with straight Ixtles of great 
height. Only one I .ui alyptii-. /•, Irssriarh. w.is seen in this district, the 
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forest being almost e.xclusively of the Malayan rain-forest type. Lianas in 
great variety were noted, perhaps the commonest being species of Vitis, 
but climbing Araceae like those seen at Babinda were conspicuous, and the 



t'lG. 2. Ra n ft)rost, N<>rlh Ut:pc;ir-!an.l; in h»rogrouiKl and al tiio righi, Cdhi’nu^ sp.; 
in the middle, Ahophtla tiiiilnjlis: on the ire.- trunk .it le!t, .I.i/j.Vommi and 

Pathos sp. 

rattan palms {Calamus sp.) in.ide inip.issablc tangles, esiiecially at the edge 
of the forest. No b.trlicd-wire enl.inglement could lie more impenetrable 
than a rattan thicket, as one stxtn learns to one’s sorrow, .\nother dreadeti 
(test of these forests is the tree nettle. iMporUa moron/fs, a rank-growing 
weed some ten or fifteen feet high, whose toueh is torture. In southern 
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Queensland is a second species, L. gigas, which is a tree of large size. Among 
the trees which may be called truly .'\ustralian were species of Grevillea 
and Casiuirina growing mostly in the more open districts. A Pandanus 
was also common, and a true ( yeas, ('. media. This genus is found in 
Australia only in tropical Queensland, and the same is true of the exclusively 
■Australi.an genus Bowenia. The latter, with its bipinnate leaf, suggests 
a fern like Pteridium, rather than a cycad. B. spectabilis is not uncom- 
mon about Babinda. 

Ferns arc rather more in evidence than in the lower country. Two 
species of tree ferns were noted, Alsopliila australis and .1. Rebeccae. A few 
tilmy ferns were seen, but these were not common. Other ferns noted were 
Maraltia Jraxinea and scver.d s|iecies of^Adiantum; Lygodiiim siandens was 
very common, and Gleicitenia linearis, Aspleniiim S’idiis, .ind other epiphytic 
species were fret|Uent. 

Through the kindness of Mr. .\. H. Belson, of Jung.ilnirra, 1 had an 
opportunity of visiting a tr.ict of untouched timlxT, which gave an excellent 
idea of the ch.iracter of the forest of the higher table-land. Jimg.iburra 
lies at about a,st>o feet elevation, and although it is in latitude 17" or there- 
alxnits. its winter climate is far from tropical. Kvidences of si-vere frost, 
sutticient to ctit b.ick bananas and other tender plants, were to be seen in 
many places, while at llerlx-rton. at a somewhat higher elev.ilion. fourteen 
degrees of frost were reixirteil. 

The forest ne.ir Jungaburr.i w.is more oix'ii than th.it at Kur.inda. and 
the lianas and epiiihytes were rather less in evidence. Many of the trees 
are of great si/e. with tall, straight trunks, often supixirtcsl b\- buttres,ses, 
so common in the tropical r.iin forest. .Xiiiong the trees of this forest, 
probably the majority were six-cies of l-lindersi.i, a genus usu.illy placetl in 
the Meliaceae but referred by Kngler to the Knt.iie.ie. Sitne of these are 
known lixalK .is yi'h.'' "Ixx’ch, ” "in.iiile." ' hickory,'’ from some supjKistxl 
resemblance of the wi»nl to th.it of these- ver\ ditferent trix-s. 

Formerly abund.int. but now Ix-eoining eery siarce. is the "red cedar." 
Cedrela Inoiiu, which re.iches .1 gig.intie si/e. sometimes ten feet or more in 
diameter. Other .dnindant s|k-c ie- noted were Xanllwstcmon piibescens. of 
the M\rt.ireae. iryptmarya Balmrrstnni. "black walnut. " and Tarrielia 
Argyrndendrnn. "crow’s-foot elm. ” .\ few line s|x-cimens of Agalbis Palmer- 

stoni ,in<i Fodmarpus riata were seen, but these s|H-eies eiidenllv were 
not .ibund.iut. 

In ihe Queenshuiil "scriilrs. ” the loe.d n.une for the r.iin forest, there 
.ire .-eseral I'role.ire.ie uini .: .ilt.iin the sj/e of l.irge trees ,uul ylelil valuable 
tmilx-r know n in the tr..de .is oak. The most f.iiitili.tr of thesi- is the "silkx- 
tt.tk, (,rtv;’.<'a rr.bus'a. often grown in t .iliforni.t .is .111 orn.iment.il trt'c; 
blit si c eral oil .-. getter. 1 occur, ft;.. FmlHitlirium, Stenoi .irptis, ( ’.irn.irvoni.i. 
and Il.irl.ngie. rite two hitter .ire monotipic. 

.\s in ni .St tropical r.iin forests, ilie genus hir us is eotispieuoiis, .ind in 
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the neighborho«J of Jungaburra are some trees of gigantic size (fig. 3). 
One, with a compact trunk of closely interlaced roots, was said to have a 
girth of 120 feet, and the great crown of foliage was in proportion. 



I k*. 3. Ficus; Jung.il»nrra, North Queensland. 


F rom Cairns I relumed by steanuT to Brisbane, the chief city of Queens- 
land, nearly a thousand miles south. The botanical garden in Brisbane is 
not very large, but, as it w.is established many years ago, it contains many 
fine old trees and shrubs. The climate of Brisbane is subtropical, and 
there is a prett\- large cnllertion of p.dms .ind other tropical types, as well 
as those of more temix'rate dimes. .\ sntall grove of giant bamboos, 
sheltering palms, and tree ferns was [KTli.ips the most striking feature of 
the garden. Of the flowering shrubs, a fine lot of Indian .Azaleas maybe 
mentioned. These do partietilarly well in the eoastal region of Australia, 
tind were esix’eialh' in.'ignitu'ent in the gardens in Sedney, on my rt'turn 
from the north. 

The immediate ciciniiy of Brisbane oilers little of Ixttanical interest, 
but through the kindness of Mr. (’. T. White, the government botanist, I 
was able to make two trips into tlu‘ e*niniry, and thus had ati op^xirtuiiity 
to see something of the flora of South ytieensland. 

The first cxixtdition was only a short dist.ince from Brisbane, and was 
especially interesting, as it illiistraterl most lx.-autifuUy the sharp line 
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separating the Eucalyptus forest from the “scrub" or rain forest. This 
seems to be due mainly to soil conditions, the rain forest being confined to 
the richer basaltic or alluvial soils. Some of the eucalypts of this region 
are very tall and beautiful trees, and valuable for timber. The following 
species were noted: E. Uretieornis. E. pankulala, R. propinqua, E. maculata, 
and E. tesselaris. The nearly related Angophora suhveluHna was also seen, 
and several of the characteristic .Xcacias — e.g., A. Cunninghatnii anil 
. 4 , Maiden 'll. 



Fit.. 4. iratteU. Mof iinlt .(H •ar<!(-n. Mrisltano. 


In the ^1 rub. which ini hided Hune eucalypts .dx), the most notable tree 
w<is .4r/i(io(r;(i Cuniiinghiiniii. Other trees .ind shrubs notitl were several 
sfjccies nt Minrlersia. ('.■.■'laj in'ii/u. ( 'ant/iintn huxiftdiitni, EivetUi indieii. 
Psrudnmor’t’i Brunoniatui. Melatfum sp.. r/teji /.igniintriliie. Ralonia lenax. 
Sideroxyhn m . r.iiimidft. ,ind scwr.il others. 

The SCI ond excursion in Snub Oueetisl.ind w.is to the Hlackall Range, 
a monnrairuii;- liistrict about 75 miles north of Ilrisbane. The railway to 



Jan.. i9*3l 


CAMPBELL — AUSTRALASIAN' BOTANICAL NOTES 


47 


the north is nowhere far from the coast and passes in places through patches 
of jungle of a decidedly tropical aspect. In the low ground, extensive 
groves of beautiful palms (Archontophoenix Cunninghamii) were seen, 
especially in the more northern districts. 

After leaving rhe main line, we proceeded by a primitive tram line to 
Mapleton, at an elevation of about 2000 feet; but even at this height, 
palms were seen. 

Most of the forest in the immediate neighborhood had been cut, but 
there were still remnants which showed what it had been. The forest here 
was of two sorts: "scrub,” consisting almost entirely of true rain-forest 
types; and a mixed forest containing magnificent specimens of eucalypts 
(£. microcorys, E. acmenioides, and E. pilularis). With these were fine 
specimens of the related Syncarpia laurina and Tristanea conferta, upon 
whose smooth trunk was growing an epiphytic orchid, Dendrobium acumi- 
natum. Of the smaller trees and shrubs, the following were the commonest: 
Casuarina torulosa, Rkodamnia Irinervia, Schizomeria mala, Trochocarpa 
laurina, and Eupomalia laurina. Some attractive flowers were seen, but 
nowhere in Queensland were the flowers as abundant or as showy as in 
parts of New South Wales and especially in Western Australia. Several 
showy Papilionaceae may be mentioned, species of Hovea, GK cine, Platy- 
lobium, and Kennedya, and an exceedingly pretty ground orchid, Caladenia 
carnea. was not uncommon. Hibliertias (Dilleniaceac) with showy yellow 
flowers were fairly abundant, and a true violet, T. hederacea. was about 
the only representative of the Imreal flora. 

Several species of Loranthus were seen, some w ith showy retl and yellow 
flowers. There are many .Australian species, and it is one of the most 
characteristic features of the .Australian flora. Ferns were not especially 
abundant, but se3eral species were eommon. .Among these were Darallia 
pvxidala and D. duhia; Pellaea paradoxa. Cychphora serpens, and C. 
confluens. 

The country about Mapleton is fertile, and the climate is sufficiently 
tropical to permit of the successful cultivation of sugar cane, bananas, 
and oranges. 

Not far from the village is a fine gorge into which a small cataract falls. 
This gorge has. up to the present, remained undisturlted. and offers an ex- 
cellent example of the luxttriant rain forest which has beeti mostly destroyed 
elsewhere in the ncighlwrhood. The steep walls of the gorge are clothed 
with a dense forest, in which only a few eucalypts were seeti. .Along 
the streams at the Isittom of the gorge the aspect of the forest was quite 
tropical. Graceful palms and tree ferns fringerl the streams, and there 
were a good many lianas, among them the southernnK'st mpresentative of 
the rattans, Calamus Mulleri, which reaches well into New South Wales. 
On the trees were .seen some interestitig epiphytes, includitig orchids ,ind 
ferns. The commonest of the orchids was a Cymbidiutii. not. howexer. itt 
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flower. Of the eitiphytic ferns, miiih the most striking were the two 
species of Platycerium, P. i;ran</e and P. ali Uorne. Many young specimens 
iif these were seen growing on rocks as well as on trees. Some aroids were 
seen, but these were not nearly so conspicuous as those in the scrub of 
Xorth Queensland. A few specimens of the cycad Mai rozamia spiralis were 
seen, but much smaller than s|X'cimens noted in New South Wales. 

The most striking feature of this district was the '‘Bunya” pine, Arau- 
caria Biii'ivillii. a much finer s|X‘cies than the more abundant .1. Cunning- 
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hamii. A. BidwilKi is t-ommon in cultivation, and fine specimens are 
growing in various parts of California. The tree is decidedly restricted in 
its range, being confined to a rather limited area in southern Queensland. 
The Bunya mountains have extensive forests of this species, but outside 
this area they occur only as scattered individuals. Some very fine specimens 
were seen in the Mapleton forest, their great smooth domes of foliage 
overtopping the other trees. .\s the trees grow old, the smaller twigs fall 
off from the base of the horizontal branches, leaving them quite bare for 
most of their length, and the leafy twigs form a bunch of foliage at the tip. 
These Araucarias were greatly prized by the aborigines for their large, 
edible seeds. 

Before returning to Brisbtine. I stayed o\er night at Balmwoods, d- 
station on the main railway line adjacent to a forest with fine groves of 
palms. These were practically all Archonlophoenix CunningJmmii, and in 
the low, swatmpy ground formed pure stands of considerable extent. In the 
higher land, they were scattered among other trees. Perhaps no plant 
formation in .Australia is more striking to the .American botanist than these 
Ireautiful groves of tall, graceful palms. Pew palms rival in beauty this 
species, with its smooth, slender trunk and crown of feathery foliage, 

.Along the railway embankment, in phiees, were masses of GUichenia 
linearis anti Lveopodittm cernuuni. a very common as,soriation in many of 
the warmer parts of the world. .A very pretty blue iris was noted (Pater- 
sania sp.), a \en,' common genus in New South Wales and West .Australia. 

The niilway from Brisbane to .Sydney ascends to atom zikjo feet lOO 
miles west of Brisbane, and then follows the table land .southward. This 
table land includes the Darling Downs, a region of deep, rich, black soil, 
resembling the black ''adolH " of t'.ilifornia. 

The precipitation in this region is rather uncertain, but in years of good 
rainfall, like that of [i)2i. hetivy yields of grain, hay, and fruits, as well as 
dairy pnxlucts, make this one of the richest agricultural districts in .Aus- 
tralia, The country is an ojx'n one with no heavy forest, and at the time 
of my visit, in early .August, the luxuriant growth of young grain and 
alfalfa giive promise of a tountiful harvest. 

The Sydney end of the railway p.isscs through ,t much les.s promising 
country and is practically at sea level. The soil is largely a ixxtr, sttndy 
one. ;ind outcrops of nx'k .ire seen everywhere. Ihere is the typic.tl 
Kucalyptus forest, interspersed with golden- flow cretl w.ittles (Acada spp.) 
;uid the char.icterislic (.'asuarinas and Melaleucas. Here and there, clumps 
of cycads (Macrozamia) were noted; and in a few phux's, where the soil was 
richer and moister. s|X‘cimcnsof the .Australian fan palm, Lh'istona atislralis. 
were seen. It was rather early for the showy flowers which abound in 
this region, but pretty pink Boronias were recognized, as well as a handsome 
trailing leguminous plant, with fine blue flowers (probably Hardenbergia). 
Many "grass trees" {Xanlhorrhoea sp.), another iteculiar .Australian type, 
were seen everywhere. 
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The heavy forest in Queenslanil is restricted to a relatively narrow strip 
adjacent to the east coast. Inland the conditions are not favorable for 
tree growth, and a very large portion of the 600,000 square miles of the 
state has no heavy forest growth. Maiden has summarized the situation 
as follows: 

Westerly there are broken elevated table lands with rolling country beyond, much ot 
it c'ovcreti with open forest, of which Kucalyptus is an important constituent, and then 
sloping away to the centre of .\ustralij are fouiul comlitions rarely favorable to tree-life,* 

NT:w SoiTH W-ti-Ks 

.As the ship enters the celebrated harbor of Sydney, one sees the numerous 
headlands and rocky promontories covered with the familiar Kucalyptus, 
interspersed with numerous characteristic low trees and shrubs, Casuarina, 
Melaleuca. l.cptos()ermum. C.illitris, and many others. The great city has 
spread of late years over most of the hills surrounding the htirlntr, and the 
native vegetation is r.ipidly disap(K‘aring. although in a few phices there are 
parks or other resort .iiions where it is Ix'ing protected. 

.A walk over such areas as are still intact is full of interi-st. In the 
spring the sitndy soil Itetween the trees and larger shrubs pnxiuces many 
charming flowers — most of which are quite unfamili.ir to the newcomer. 
On the rwky banks, es(X‘cially where waiter see()s through, there arc some 
very interesting ferns and liverwiirts, and sometimes huge sundews, giants 
of their kind. Some of the large shrubs at this time .ire also extremely 
ornamental: ('ire\illeas with pink or si'arlet flowers; .Ac.ici.is, masses of 
golden bloom; Melaleuc.i and l.eptos()ermum, lo.idtsi with exquisite 
white riowers. 

■Appro, aching the wh.irf in Sydney, one c.iti hes ,1 glinqise of the Ix-auliful 
botanical gardens which extend down to the water. .Adjoining the gardens, 
on a conspicuous elevation, is the picturesque riovernnient House surroundixl 
by stately Norfolk Isl.ind pines. 

The botanical gardens in Sydney ,ire extremely interesting Ixii.inicalb . 
its well as tx;iiig very attractively laid out. The clim.ite of Sydney is warm 
enough to iXTinit the growth of all subtropical, and even of some tropical, 
plants, rile g.irilen is h.indic.ipixd by a rather |xxir, sandy soil, ;ind 
suffers lit times Irom l.n k of w.iier during the long, hot summer. This, 
however, was not evident in the spring, when an abund.ince of rain made 
everything lixik very fresh and ,it Ir.ietive. .Surrounding the ganlen on two 
sides IS the Outer Domain,'' .1 public park dexoteil to playgrounds and 
other similar purjioM-s. , . not.dde feature of this dom.iin is an .ivemie of 
gi.int b.iiis ans. tif iis nitv rnphytla, a n.itive sjH'cies known as Moreton Bay' 
tig. On o side of the dom.iin Knglish o,iks were planted. .intI had reached 
a very resiieet .l,le size. 

- M.iiclvn. J, H. .Xnstrali.in \ eiret ,u e >n . ji Z07, I-ob-r.il li.inillxiok for .Austrab.i. 
MflUnirn*.', J<f{ 4, 
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In July, corresponding to our January, there was not very much in the 
way of floral display in the gardens. Poinsettias were in bloom, but looked 
rather pinched, not enjoying the cold westerly winds which then prevailed. 
Several specimens of an Erythrina (probably E. indica) were pretty well 
in bloom, their vermilion flower clusters being most conspicuous on the 
quite leafless branches. 

In September, when the gardens were visited again, a great difference 
was noted. The .spring display of flowers was about at its best, and included 
a great variety of bulbs and herbaceous bedding plants as well as many 
flowering trees and shrubs. The most Ix-aiitiful feature of the gardens at 
this time was the magnificent display of Indian Azaleas, which seem to find 
the Sydney climate exactly suited to their needs. Huge bushes ten feet 
high or more were solid masses of gorgeous bloom, white, pink, and crimson. 

Probably the collection of palms will first attract the attention of the 
botani.st. These comprise practically all of the warm-temperate and sub- 
tropical species, but also include a considerable number of truly tropical 
genera, such as Orcodoxa and Caryota. 

.‘\nother notable feature is the remarkably complete collection of cycads, 
nearly all the known genera Iwing represented. Of the conifers, the fine 
old specimens of Araucaria e.rcf/sa take first place. One of these was 
planted in 1818 and is now over a hundred feet high. 

Screw-pines, tree ferns, and a great variety of .Australian and exotic 
trees and shrubs, as well as the more familiar things like Magnolias, Rhodo- 
dendrons, flowering peaches, and crab apples, combined to produce most 
lieautiful effects. 

Still later, in Novemlier, another set of plants was in bloom; roses and 
various familiar herbaceous iK-reniiials were in full flower, and tropical- 
looking Bignonias and the blue Jacaraiida made a gorgeous show. 

The collection of succulents is an excellent one. .American Cacti and 
.Agaves, and the .South .African .Alix-s and Euphorbias, were equally at home. 
On some of the rockeries were great masses of a very fine native orchid, 
Dendrobium speciosum, w ith long r.icemesof handsome lemon -yellow flowers. 

It was a great pleasure to meet again the director, Mr. J. H. Maiden, 
E. R. S., to whom the w riter is indebterl for many kindnesses. 

The country .dwint Sydney is rich in showy flowers, which are seen in 
lirofusion on the street flower-st.inds. E,siiecial favorites are species of 
Horonia and the gorgeous "waratah" (rdopfa speciosissima). 

,A visit was made to .1 ixfint alxnit 23 miles north, in a region which was 
still quite undisturlx'd. I'his was at an elevation of alxiut (xx) feet and 
was the usual o(X'n liucalyptus formation with lower trees and shrubs 
in tersfiersed, among which gR*w a profusion of Ix'auliful low flowering shrubs 
and a small mimlxrr of herbaceous plants including two or three orchids. 

Pink-flowered Bornnias and Eriostemons. lx?longing to the Rutaceae. 
were very abundant and Ix-autiful; the Protcaceae were represented by 
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Baiiksias, sDiiie of which were small trees, and the lower-growing species of 
Gre\ illea, some with pretty pink flowers; Hakea, Persoonia, and Isopogon; 
Lambertid formosa. with hrilliant scarlet flowers, was perhaps the finest of 
the Proteaceae. Wdlow-llowerttl Hibl)ertias were \ery common, and other 
distinctlc .Atist'rali.m tt’iws were Tetratheca (Tremandraceae), Dampiera 
(('tTHxleniaceaef, and CoinesiK'rina, a very Iteaittifitl blue twiner Itelonging to 
the Polygakiceae. \'arioiis P;ipiliotiaceae, mostly sjiecies with showy yellow 
or red anil \ellow flowers, were very abnnilant, aitd played an imjxirtant 
role in llie gorgeous flower show. 

.\noihcr most interesting trip was m.idc by motor with Professor .X. 
Lawson, of the Lniversity of Sydney, an old associate of the writer, to the 
.V.itional Piirk, one of the fittest pieces of scenery in Australia. Much of 
the country Intween Sydney and the park is of the s.itne character as that 
just descrilHsl, .mil there were very beautiful displ.iys of flowers in great 
\ariety. .Kt one (ihice, however, .dong the rocky b.mks of a stream, very 
(lirt'erent veget.ition w,is encountered. On the dripping rocks were masses 
of liverworts and sundews, while in the sheltered nooks we found the 
interesting fern Tixlfu iMrhiini ,ind the siil! more interesting Tmesipteris. 
whose life liistory w.is first tn.ide known through Professor l..iwson’s care- 
ful investigations. 

The drive through the Hulli P.iss tiN.k one b.ick to tropic.il (.fueensland. 
The ro.id was sh-iiU-il by huge trees, covered with cree|K-rs, iind masses of 
splendid tree ferns and t.ill p.ilms i.iri hontopkoeiiix Cutininihamii and 
Lhislonii iiuilrnlii',, g.ive .1 inosi tropic. il ,ip]HMr.inre to the latulsca()e. 

The CO, 1st here is very )>1< tttresipte, with shtvr clilTs f, tiling to the more 
level l.iiid at the shore, .itni front the top of the clilfs one cati see the Ixild 
shore line with he.tdiand Inhitid he.tdl.ind. in Ixitit directions, and the 
1 iirved sweep of long lK-aches,it their feet, 

I'he return to Svdne\ throitgh the N.itiott.il P.irk followeii for sever, il 
miles tin- g'lrge of .t sire.itn. ,iti<l the hivuri.mt forest veget.ition was minli 
like that of the Hulli P I lu- lou't wa-' .i <inr; >ionic of tlu 

i-Uf.flypis ‘pntb.iMv /•., pnlulurti) Kwr*: fimrmmw. .irul ihf t rrUilril 

Afi^ophnra '•p. w.i'i nor uii'ninmon. ant| rmnu’ oiticrs wiTt* ot 

th»* trur r,iin'lort>t 1 r«*f trrn> .iml f.in palms wt'rr abundant. 

Of ihr notnl on iln' vxrur-inn. iwo 'vtami (Hil pri't’miiUMith 

Oiif .1 mils'- of rlu* v'i.inr torch lilv, exrrlui. ,\ plant n‘laic<i 

Of our A^.t\C'. I rom ilu- du-strf of Ijroad Umncs, hvc nr six fot-t h\^h. 
ri'C' .1 '•foin M .ijH , }!'n or tifn-cii iwt hinit. iK.irin^ ,it the top a 
cliiTtcr of uriMf - oh ; lilv like tlowi r". Mirroumhfl by l.irKt* r«l briu'l' 
The other v.ri- a i olony of the iH .iutifui orchhl, firntirohium afftriosuff! . 
S^row: (It. .1 rix k ledtic, rind in fiille'.t blrKim. 

Oni >1 the mo-t liiTere^iinvi district-.. UiUinually, in New .South VValo 
is that 1-1 rhe HUh' Mountains to the west of Svdney. The Blue MounUiin^ 
form die efl'^^e f>f ihe elevan-d plateau which slf>jx*s westward to the plain-- 
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of the interior. The highest point is about 4000 feet above sea level, and 
in places there are deep and abrupt gorges cut in the sandstone rocks; and 
these gorges, which are well watered, support a rich and beautiful flora and 
provide fine collecting ground for the botanist. 

In company with Dr. Lawson, I siient a couple of days at Wentworth 
Falls, in the immediate vicinity of one of the finest of the gorges. The 
plateau is covered with the usual o|jen liucalyptus forest with the accom- 
panying A'egetation like that of the lower country; but, as Wentworth Falls 
is over 2000 feet alxi\e Sydney, many plants .it this time (September 10) 
were not yet in full flower. 

Just above the gorge is a somewhat dry table land which has rather the 
aspect of an open mrwrland. Ihe Eucalyptus trees were small and scat- 
tered, and most of the ground was covered with a thin chaparral-like scrub 
made up principally of Troteaceac of various kinds— Banksia, Hakea, 
Grcvillea — and Leguniinosae, including such showy genera as Pukenaea, 
with fine yellow flowers, blue Hardenbergias, scarlet Kennedyas, dwarf 
.\cacias, and man\' others. Flpacridaceae were also abundant, comprising 
species of Epacris, Styphelia, and Leucopogon, while several species of 
Leptospermum iind a Melaleut'ii were the commonest of the Mvrtaceae. 
Boronias were abundant, and the somewhat similar Tetratheca displayed 
its pretty pink flower in many places. curious little violaceous flower, 
lonidium filiforme, was seen (or the first time, and the brilliant blue Lobelia 
gibbosa was noticed in a few itlaces, while a Campanula-like Wahlcnbergia 
was not uncommon. In the dam|)er siiots, little Droseras were found, but 
these w ere much Ix tter tlevehipeti on thedrijtping rocks in the gorge. very 
pretty little orchid {Caladotia sp.) was seen, and an attractive liliaceous 
plant, 1 hysarwitis luberosus, with l.ivender-fringed )K‘tals. was common. 

A few specimens of iallilns MucUeri were the only conifers growing on 
the table land, but in the gorge, ne.ir one of the waterfalls, were seen several 
specimens of the extremely rare Phrroipimera h'itzgeraldi, small hushes 
looking s<tmething like .1 dwarf juniix*r. Several stxxies tif Casuarina are 
found in the neighlmrlioixl of Wentworth Falls, anil one, C. Mattel, which 
was very comnton on the t.ible land, was only a foot or so in height. 

-An interesting but rare fern of the table laiitl was Sehizata bifida, of 
which a few specimens were seen, growing in the barren, sandx soil. 

The descent to the Ixittom of the gorge was full of interest. Well-made 
trails lead in N'arious directions, and, as the gorge is a state reserve, the 
vegetation has Ix-en preserved intact and furnishes the liotanist an unspoilcxi 
sample of the flora of the region. 

The diycr slopes along the paths show much the s<ime vegetation as the 
plateau alxive; but the sheltensl and well-watered ravines and gullies 
exhibit a fairly tropical profusion of plant life. In many places water oozes 
out lietween the rock strata, tind the tlripping banks and cliffs harbor a 
wealth of curious and Ix-autiftil plants. 
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Proteaceae are extremely abundant in this region, over thirty species 
being recorded. First in size in the dryer soils were some half-dozen species 
of Banksia, the largest, B. serrala. being a very characteristic small tree, 
with thick, rough, corky bark and conspicuously serrated leaves. Few fresh 
flowers were seen, but the remains of the last year’s inflorescences were 
conspicuotis. The flowers are in tlense oblong heads and are known locally 
as "honeysuckle." Sevend Grevilleas were common, and, in addition to 
the species observed in the oinm country above, there were other species 
as well its species of I.omatia, Xylomelum, Petrophila, and Isopogon. 
.Se\er:il species of Pcrs<x>nia were common, their glossy, bright-green leaves 
diftering much from the foliage of most Proteaceae. The waratah {Tetopta 
spftiosissima) was not uncommon but not yet in full flower. .Mwut Sydney 
it was in full bliKuu. .mil the gorgeous bhxHl-retl inflorescence, surroundetl 
by big scarlet bracts, ni.ike it one of the most magniticent of the many 
iH'atitiful .Australian flowers. 

The characteristic l.eguminos.ie and Myrlace.ie, Casuarinas, and other 
shrubs were as,sixiaied with the Proteace.ie, and also setcral forms not 
seen at the top. Two ("unoniace.ie were noted, n:.. Bauera rubMdes, a 
prostrate shrub with pink flowers, and Ciilliiomu serratifolui, a l.dl shrub 
with large, serrate leaves. 

The dripiting rock walls sup|)orte<l a ch.ir.icterislic flora. In a mass of 
(X>zy material, (tartly m.ule U[) of aig.ie. were some nuist interesting liver- 
worts, mos,ses, .111(1 ferns, .is well .is ,i gissl many flowering pl.ints. .Among 
the latter were some (tarticul.irly iH-autiful heaths lEfHuris sp.) with (tink 
and white flowers, .mil sever.il siKcie-sof sundewsalxiundetl in these miniature 
Ixigs. Gne of these ([trob.ibly Pi'o^crti binaUi\ had le.iees with (tetioles ,i 
fiKit or more in length .ind the forking l.imiuae .is bro.id as one’s hand, 
divided Into n.irrow -cginents covensl with the char.icteristic tent.icle- 
In contr.isi to this giant -(k-i ies were tine fl.it. cushion forms more like 
those of northern liogs, 

.\s el-ewhere In -Xu'tr.ili.i, lierb.iceous (tl.ints .ire not eery much in 
eviileiiie. and only .i feev ..f them, like -peeies of K.tnuneillus and Viola, an 
f.imili.ir to the northern Uu.ini-t. I'evo ch.ir.icteristic orchitis were notisl 
one ,1 -(teeie- of I’tero-te lis with curious gret-tiish flowers, kttown |*)pul.irle 
a- "green-hisKi-. the other .i sm.ill e(it|>hytic I fendrobium which, howee er, 
was nra in tloeeer. 

The Imttoin of the gorges sU|)|ioris .i ttne foris.t. of somewh.it the sittte 
te[)e as th.it seen in the Nailon.d P.irk. Magnilicent eiicalypts, with tall 
trunk- ,ind Ir.fty r iv. -i-, were tisMH-i.itetl evilh the ne.irle' rel.ited gener.i 
.-\ngo[iliora inrl Syni .(r|ii.t. .mil the ftne J fifrrifo/in. Two spccie- 

of Ftigi Ilia .oc ,ilso fountf in this fiiresi. ,is eeell .is Stftjm arpu!i efituufto. 
belonging i.i the Prote.iee.ie. Bitlnspiirum uniiuUititm .ilso occurs, ait'l 
PomaiUrns Hliptuu ! Uh.imn.ice.ic), 

The forest In these moist gorges is verv simll.ir to that in soulhern 
Queensland, anti .i()()ro\im.ites the niixcil rain forest of th.n region. 
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The Blue Mountains have an extensive and varied pteridophytic flora. 
Over forty species occur in the immediate vicinity of Wentworth Falls, 
and comprise a remarkable number of especially interesting species. On 
the wet rock slopes, and in the crevices, were two species of Lycopodium, 
L. laUrale and L. densum, whose gametophytes can usually be found with 
a little searching. Two species of Selaginella, 5. uliginosa and S. Preissiam, 
were abundant. Tmesipleris tannensis. whose interesting life history has 
recently been revealed, was found in a few places in the gorges, where 
Professor Lawson had frequently collected it. The ferns were very abun- 
dant, especially in the gullies and on the wet, o'cky banks, but there were 
also a considerable number of more or less xerophilous species, like Schizaea 
bifida already mentioned. The ubiquitous Pleridium aquilinum Ls abun- 
dant, as it is in many parts of Australia. .A second Schizaea, S. rupesiris, 
was found on the wet rocks in company with Lycopodium, Drnsera, and 
other bog plants, and on the somewhat less wet rocks was an abundance of 
Gleichenia spp. Four species occur in this region, and are very common 
and characteristic ferns. 

The finest development of ferns, however, w;is in the damp, shady 
gullies near the bottom of the gorge. These fern gullies are extraordinarily 
beautiful. Clear streams form series of falls and cascades, and the fern 
growth is very luxuriant and includes some extremely fine species. The 
tree ferns arc represented by t\eo species of Alsophiia, .4. ausiralis and 
A. Cooperi, which formed extensive groves of great l)eauty. Their slender 
trunks were sometimes twentx' feet or more in height, and the crowns of 
fronds teere very luxuri.mt and )KrfeiT. Si>en from above, this car)>et of 
intcrlacerf giant fronds was extraordinarily lieautiful. 

Next to the true tree ferns, the magnificent fern Todea barhara was the 
most conspicuous. This sometimes forms a short trunk, but ran hardly 
rank tis a true tree fern. .X second species. T. Fraicri. is very different in 
habit, and is often placed in a distinct genus. Leptopleris. This, like the 
two closeK' related New Ze.iland sixties of l.eptopteris, grows in very wet 
places. It was growing where it was constantly wet with the spray of 
the falls, and its thin, translucent foliage much resembles that of the 
Hymenophyllaceae. 

The latter were representeil by several small species of Hymenophyllum 
and Trichomanes, but these are said to In’ much iK’lter developed in the 
cooler forests of the higher elevations. 

Most of the wirlespread genera of Poly|iodiaceac are well represented, 
e.g., Pteris, Lom.iria, Rlechmim, .Asplenium. Doodia, Polypodium, .■Xspidium, 
Davallia, and .Xdiantum. These were abundant in all the moister places, 
often completely cariKting the forest flttor. There were not many epiphytic 
species noted, but on the whole both the fern flora and the bryophytes 
were murh more in evidence than in most of the places visited in Queensland. 

The bryophytic flora of the gorges was also extremely interesting. In 
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the boggv' places along the trail were occasional patches of Sphagnum, and 
other conspicuous mosses were species of Polytrichum and Dawsonia. 

Hepaticae alxninded on the rocks and on the trunks of trees, and quite 
an extensive collection was made, which has not yet been worked up. As 
usual, the foliaceous species were the more common, but thallose types 
were abundant, esiwcially in the shady fern gullies. 

The most interesting find was Podomilriitm phyllanlhus, an Australasian 
species seen for the first time. This was very common, and a fine lot of 
material was secureil. \'ery much like it in appearance were some of the 
species of Pallavicinia and Syniphyogyna. which were also abundant. The 
Pallavicinias included species both of Kupallavicinia and Mittenia. Aneura, 
as is usual in stich fixalities, was represented by a numlter of species, in- 
clutling one very large one which closeK resembleil .1. maxima of the 
Hast Indies. 

These gullies with their |>erjH-tual shade anil moisture, and the corre- 
s[xinding Itixuriant growth of forest trees and moisture-loving ferns and 
liverworts, ;itul tlic b.irren s.indy miKirl.ind on the table hind a thousand 
feet or so alHwe them, with its predominantly .xerophytic \eget,ilion. afford 
one of the most rem.irk.ible example^ tfi.it li.i- come to my notice of the 
differences in veget.ition within .t limited .irc.i due to the .imount of moisure. 

SI.t.vniKD I'NUtK-ITI 



